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THROUGH THE EYES OF THE EDITOR 
A large section of this issue of THE vertical dimension of occlusion. He de- 


JoURNAL OF PROSTHETIC DENTISTRY is de- 
voted to jaw relations and occlusion. The 
articles are intended to present several dif- 
ferent concepts of the requirements of a 
satistactory occlusion, and the means for 
achieving the objectives of each. The reader 
may become confused by the apparent dif- 
ferences, but further study of the things 
about which the authors agree should em- 
phasize the fact that they are not so far 
apart after all. 

S. Howard Payne uses completed denture 
bases for making the various jaw relation 
records. This seems to be the ideal procedure 
He estab- 
lishes the vertical dimension of occlusion by 


from the standpoint of accuracy. 


relating it to the physiologic rest position and 
the amount of closure made at the final phase 
of swallowing. He correctly emphasizes the 
importance of having the patient completely 
relaxed when these observations are made. 
He uses an interocclusal plaster checkbite 
for recording centric relation and other jaw 
relations. The method by which this is done 
is a critical step in the procedure. He has 
provided a chart which shows the _ indica- 
tions for the use of various types of pos- 
terior teeth. 
an adequate diagnosis, and the correspond- 
ing choice of an occlusal design which will 
work best for the existing conditions. He 
does not hesitate to modify the occlusal 
surfaces of teeth to develop complete har- 
mony between the teeth and of the teeth 
with the various jaw positions. 

Max A. Pleasure points to the persisting 
interest in the registration of jaw relations 


He stresses the importance of 


and the design of occlusion as an_ indi- 
cation of a desire for effective and practical 
methods. He uses an adjustable central 
bearing point for the establishment of the 
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pends upon the central application of forces 
to stabilize the baseplates. It seems that the 
procedure would be more effective if the 
baseplates were lined for more accurate adap- 
tation to the casts and the soft tissues. He 
uses an intraoral tracing to determine the 
horizontal relations of the two bases. He 
makes provision for locking the position of 
the mandible in centric relation by means 
of a hole in an overlay into which the central 
bearing point will fit. Cooperation of the 
patient is essential in order to avoid dis- 
placement of the bases on the ridges. The 
maxillomandibular relation is recorded by a 
The final adjustment of 
the occlusion is made in the mouth with 
the aid of 
grinding. 
terior teeth are 


plaster checkbite. 


bearing and_ selective 
The occlusal forms of the pos- 
modified to shorten the 
buccal cusps of the lower teeth and the 


central 


lingual cusps of the upper teeth on all except 
the last molars. These are modified in the 
usual manner to develop a bilaterally bal- 
anced occlusion. The method of final cor- 
rection in the mouth overcomes difficulties 
that may have been introduced by the omis- 
sion of the face-bow registration and by the 
method of locating centric position. It must 
be recognized that these corrective procedures 
must be accomplished with accuracy if a 
successful occlusion is to result. The type 
of occlusal design which he uses will favor 
the stability of the lower denture, but the 
gain is made at the expense of the stability 
of the upper denture. 

Chastain G. Porter correlates the esthetic, 
mechanical, and phonetic factors with physi- 
ologic rest position in the determination of 
the vertical dimension of occlusion. He 
suggests a compromise to establish a more 
parallel relation of the basal seats for the 
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dentures. He uses a central bearing point 
for making an intraoral tracing. An in- 
dentation is made at the apex of the 
tracing to guide the central bearing point 
and the mandible into centric position. This 
indentation can cause errors in the plaster 
record of the relation of the two bases if 
the patient should happen to exert a pro- 
trusive force in any direction while the 
plaster is setting. He does not use the face- 
bow or eccentric jaw relation records. These 
omissions are compensated for in_ his 
method of correction of the occlusal rela- 
tions in the mouth after the dentures are 
completed. Since the occlusion of the fin- 
ished dentures is revised in the mouth in 
the manner he suggests, he is simply post- 
poning the consideration for the relation of 
the occlusion to the opening axis of the 
mandible, and for the effects of the condyle 
paths on the occlusion until the dentures 
are inserted. While he does not look favor- 
ably upon the use of the face-bow and an ad- 
justable articulator, he certainly attempts to 
overcome the effects of not using them by the 
adjustments made in the mouth after the den- 
tures are completed. He uses teeth without 
cusps to avoid cuspal interferences, but this 
can be done even with cusps on the teeth, 
provided the teeth are arranged and adjusted 
properly. The use of a balancing ramp can 
produce a tendency toward rotation of the 
denture bases if the ramp is even slightly too 
steep. The effect would be as great as if it 
was a cusp incline that was causing the rota- 
tion. He protects against this possibility by 
the use of central bearing while occlusal ad- 
justments are being made in the mouth. The 
keys to the results must be in the accuracy 
with which the procedure is carried out, and 
in the ability to recognize the errors in its 
accomplishment. It is easier to recognize er- 
rors in the occlusion of cusp teeth than in 
the occlusion of teeth without cusps. 
Thomas E. J. Shanahan uses the swallow- 
ing activity as the guide to jaw positions and 
excursions. He makes a preliminary mount- 
ing and then develops the final vertical di- 
mension by having the patient reduce the 
height of a cone of soft wax by making re- 
peated swallowing cycles. Centric relation is 
established in soft wax on the posterior part 
of the occlusion rims by the same patient ac- 
tivity. A reverse occlusal curvature is de- 








veloped when the teeth are arranged. The 
final occlusal adjustments are made in the 
mouth on the completed dentures. Thin cast- 
ing wax placed over the occlusal surfaces of 
the teeth is used as a guide for the selective 
grinding. As this grinding is done, it further 
develops the reverse curve of occlusion. He 
desires the occlusion to be correct in centric 
relation but provides for clearance or freedom 
from interference between cusps when the 
mandible is approaching centric relation 
from an eccentric position. This method 
would seem to require infinite attention to 
detail in order that the centric relation could 
be determined accurately. The method of 
locating premature contacts on the finished 
dentures can be utilized to advantage in con- 
nection with other types of occlusion if it 
is properly done. The type of occlusion 
which he develops will favor the stability 
of the lower denture, but, of course, this 
is at the expense of the stability of the upper 
denture. His statement that “the mandible 
. . . [is] then retruded by the muscles of 
the tongue .. .” does not seem to be correct 
in consideration of the facts of anatomy. 
However, it is apparent that the mandible 
does tend to move to the position of centric 
relation and to the vertical level of occlu- 
sion when swallowing occurs. 

Vincent R. Trapozzano uses _ stabilized 
baseplates and soft wax on the surface of the 
lower occlusion rim for making jaw relation 
records. The vertical dimension of occlusion 
is determined by checking several types of 
observations against each other. In _ the 
registration of centric position, he causes 
the patient to allow the mandible to assume 
the centric position by proper instructions. 
It is important to note that he does not 
tell the patient to “bite,” because this would 
most likely produce an eccentric registra- 
tion. He has sound reasons for using the 
face-bow in orienting the casts on the articu- 
lator. The final check on jaw relations, both 
vertical and horizontal, is made after the 
teeth have been set up. He makes records 
of the inclinatiori of the condyle paths in 
order that the occlusion may be in harmony 
with these factors of occlusion when the 
dentures are in the mouth. He uses wax 
on the occlusal surfaces of the teeth for 
checking the jaw relation records, both be- 
fore and after processing. In using this 
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method, it is important that closure is 
stopped before any opposing teeth or cusps 
make contact. Even a slight tooth con- 
tact will cause the bases to slip on their 
supporting tissues, or the tooth contact might 
guide the mandible into an eccentric position. 
An interocclusal record made of impression 
plaster would require less closing force for 
its indentation by the teeth, and thus would 
be less likely to cause displacement of soft 
tissues or shifting of the bases at the time 
the records are made. Inaccuracies would be 
easier to detect when the teeth are brought 
into contact with the record on the articu- 
lator if a plaster rather than wax record is 
used. This is especially true for patients who 
have poor foundations for dentures. He 
makes the final adjustment of the occlusion 
on the articulator according to two or more 
positional registrations. This avoids the dif- 
ficulty in maintaining the denture bases in 
their proper positions while the markings 
are being made for selective grinding. He 
points out the shortcomings of modern den- 
ture base materials as one of the causes of 
problems of occlusion as well as their effect 
on the fit of a denture. They make neces- 
sary the occlusal correction on new records 
made after processing a routine procedure. 

Albert F. Rader states that such factors 
as “centric relation, lateral motions, condyle 
paths, and kindred precepts are wholly ob- 
solete.” This is a statement that is worthy 
of critical analysis as to the reason for its 
being made as well as to its validity. His 
first sentence refers to the “deficiencies of 
centric relation.” Centric relation is a speci- 
fic relation of one jaw to the other. The 
records made of it may be deficient, but the 
relation itself is established by the growth 
and development of the individual. The use 
that is made of centric relation may be incor- 
rect, but the relation itself cannot be incor- 
rect because it is one part of the biologic en- 
tity for which prosthetic restorations are 
made. The mere difficulty of recording of 
centric relation is not a valid objection to its 
consideration or to its importance. The state- 
ment that “centric relation . . . is useless in 
functional occlusion” is subject to severe 
criticism because it indicates a possible lack 
of understanding or misinterpretation of the 
term “functional occlusion.” 

The arguments presented against centric 
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relation are also subject to criticism. Any 
difficulties involved in transferring a record 
from the mouth to the articulator can be 
overcome provided the proper procedures 
are used. However, if the emphasis is 
placed on the positions of the condyles, and 
if the relation of the condyles in their fossae 
is considered the major consideration in a 
definition of centric relation, there is doubt 
about the author’s understanding of the defi- 
nition. The position of the condyles is only 
one of several considerations in a definition 
of centric relation, while the major con- 
sideration is the relation of the two jaws to 
each other when several specified conditions 
exist. Technical difficulties in recording, and 
transferring, and maintaining centric rela- 
tion do not invalidate the relation itself. 
Possible deficiencies of mechanical articu- 
lators do not invalidate centric relation. An 
issue is made of divergent radii and asym- 
metries in cranial form. The face-bow is 
criticized as being inadequate to meet these 
situations, yet a face-bow is used in “the 
remedy.” Moreover, if the true opening axis 
of the mandible is located, the articulator 
need not be lopsided to reproduce the opening 
axis thus determined. There are only two 
condyles on the mandible, and they are 
rigidly attached to the mandible. If the 
opening axis is at all related to the condyles, 
an asymmetrical orientation to the opening 
axis of the articulator will reproduce the 
axis of rotation with exactly the same ac- 
curacy (or inaccuracy) of the face-bow 
transfer. Instead of the articulator being 
lopsided, the casts would be mounted lop- 
sided but in the same relation to the axis. 
There are many other highly controversial 
statements made in this article which should 
provide material for contemplation by the 
readers of this JouRNAL. There seems to 
be a lack of evidence for the conclusions, 
since reference is made to “the almost uni- 
versal enthusiastic reports from its [Transo- 
graphics] users.” Clinical evaluations alone 
are nebulous and relative and unreliable. The 
conclusions that centric relation and ‘other 
vital considerations in denture construction 
are obsolete seem to show a lack of under- 
standing of the significance and meaning 
of these factors. 


W. D. Pearson describes a method of de- 
veloping the occlusal forms of teeth so fric- 








296 BOUCHER 


tional resistance will be reduced. He states 
that excessive frictional resistance results 
from incorrect cusp position, cusp form, and 
intercuspal relations. He emphasizes the 
importance of relating the occlusion to vari- 
ous mandibular movements. 
major requirements for the vertical relation 
of the mandible to the maxilla may be open 
to question. It does not seem logical for 
the condyles to be in an anterior position in 
the fossa when this record is made. It seems 
that the vertical dimension of occlusion 
should be recorded when the jaws are in 
centric relation. He provides clearance an- 
teriorly and posteriorly from centric position 
by moving the mandibular cast 1.5 mm. from 
centric position in each of these directions, 
and regrinding the teeth to even contact. 
While this procedure will eliminate the an- 
teroposterior lock from the occlusion, it 
might develop other errors since the base 
of the articulating instrument determines the 
direction of this movement, and the base 
of the instrument may not be in the plane 
parallel to the occluding surfaces of the 
teeth. The objective of the procedure is 
good. 

Jesse R. Carlton describes the technique 
he uses in making complete dentures. The 
impressions are said to be made _ without 
pressure, but if the plaster is not sufficiently 
thin some pressure will be exerted while the 
impressions are made. The definition of 
centric relation can be criticized because the 
points of reference are the condyles while 
the registration is of the relationship of the 
jaws. An intraoral tracing device is used 
to secure “a positive centric relation regis- 
tration.” These devices can only indicate 
the relation of jaws in the horizontal plane, 
and the effect of the resiliency of the soft 
tissues is ignored. As the device is used in 
this instance (with a hole to lock the bear- 
ing point at the apex of the tracer), other 
errors may be introduced into the record 
by the muscular activity of the patient. 
There is reason to doubt the possibility of 
increasing or decreasing the occlusal vertical 
dimension on the articulator without chang- 
ing the horizontal relations of the casts to 
each other. Correction of the occlusion on 
the articulator after processing and before 
the casts are removed is a good procedure, 


One of his . 
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but it might be done better by making new 
records from the mouth before this is done. 

A. Marolt reports on his studies of mandi- 
bular movement and compares the methods 
and results with those of Kurth in his 
article ‘Balanced Occlusion” (J. Pros. DEN. 
4:150-167, 1954). He claims that his trac- 
ings are more accurate than those of Kurth 
because of better fixation (to natural teeth) 
and location of the apparatus. On _ the 
basis of these differences, his interpreta- 
tions are different. This leads us to point 
out that the real problem of jaw relations is 
not the theoretic consideration of one or 
more jaw relations. Rather, the problem 
is the means for an accurate transfer of 
maxillomandibular (bone-to-bone) relations, 
when the records for the transfer are made 
on bases which depend upon resilient tissues 
for their support. 

H. A. Young cites three major values of 
denture service to patients as the objectives 
of prosthodontic practice. These are an- 
alyzed on the bases of “Why,” “When,” and 
“How,” and the various methods of ac- 
complishment are discussed. The third ob- 
jective is one which deserves more considera- 
tion than it is getting from many dentists. 
It is the prevention of injury and anatomic 
structural loss. This part of denture service 
requires the utmost in professional integrity 
in addition to the know-how to do the job. 
While various individuals may disagree with 
some of the procedures suggested, there can 
be little criticism of the basic philosophy 
presented, and no criticism of the qualities 
he lists for success. 

Henry A. Collett and Dennie L. Briggs 
point out some of the psychosomatic prob- 
lems of importance in prosthodontics. They 
supply reasons for the various reactions of 
patients to dentures. They classify patients 
with poor psychologic attitudes toward den- 
tures into two groups. This classification 
should serve as a guide to the proper treat- 
ment of these patients. A recognition and 
proper diagnosis of the emotional factors in- 
volved in a large percentage of patients will 
aid in the over-all effectiveness of prosthetic 
treatment. 

Lynn C. Dirksen describes a simple and 
practical method for producing lifelike con- 
tours on acrylic resin denture bases. There 
can be little doubt of the value of properly 
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contoured surfaces on the parts of dentures 
which may be exposed by a patient. The 
effect can be improved further by the addi- 
tion of the right colors in the right places. 
The technique suggested for making molds 
for these plastic veneers is simple, and 
should make the use of veneers on dentures 
more routine. 


D. Hoyt Simpson discusses the impor- 
tance of protecting and preserving: abutment 
teeth, and describes the considerations which 
must be taken into account for their pro- 
tection and preservation. Not the least of 
these is the part the patient must take in 
their home care and in the cooperation with 
the dentist. He describes restorations, both 
fixed and removable, which have as one of 
their most important requirements the pres- 
ervation of the remaining teeth. The proper 
emphasis is placed upon occlusal balance for 
the mutual support of abutments. The tech- 
niques for constructing several types of ap- 
pliances which meet his specifications are 
described. 

Arthur H. Schmidt describes a_ simple 
method for repairing chrome-cobalt castings 
by spot welding. Orthodontic band material 
is used to make the repair or fill voids in 
the casting. Apparently it is an effective 
method. 


- 


Joseph E. Ewing discusses the temporary 
cementation of fixed partial dentures, and 
lists eighteen indications or advantages for 
this procedure. Temporary cementation is 
made possible by the development of new 
cementing agents. These materials are listed 
and evaluated. The importance of thor- 
oughly drying the abutment teeth before 
cementation is emphasized. The danger in 
temporary cementation of fixed partial den- 
tures seems to be in the possibility of too 
infrequent inspections of the restorations by 
the dentist. These periodic inspections must 
certainly be an essential procedure in its use. 

Alexander Leff describes an orderly and 
efficient method for preparing teeth for full 
coverage. He makes use of the principle 
of undermining the enamel rods for their 
easy removal. The procedure is made pos- 
sible by the development of a diamond wheel 
cutting instrument in which the periphery is 
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thicker than the center part. This makes 
its action similar to that of an inverted 
cone bur. Lower handpiece speeds are used 
than in some other techniques, and the con- 
trol of heat is not such a problem. 


Sebastian A. Bruno describes a procedure 
for making a fixed partial denture which is 
cast in one piece. Acrylic resin copings are 
made to transfer the relations of the dies 
to each other in a full plaster impression. 
This should assure an accurate alignment of 
the dies. The copings are used as the bases 
for the wax patterns for the abutment 
restorations and as part of the pattern for 
the casting. This may cause some error on 
account of the shrinkage of the acrylic resin. 
The casting is made in one piece so there 
may be further error developed in this pro- 
cedure. The temporary cementation which 
is suggested seems like an essential part of 
the technique. 


Charles G. Sleichter describes a simple 
head positioner for lateral head roentgenog- 
raphy and tells how to make it. The ap- 
paratus is inexpensive and practical for cer- 
tain types of roentgenograms. 


Andrew J. Ackerman discusses a phase 
of prosthetic treatment which is growing in 


importance and for which the need is in- 
creasing. The successful surgical treatment 
of cancer in the head saves the lives of the 
patients, but it leaves many of these people 
with severe oral and facial defects. Pros- 
thodontists have the skills, the techniques, 
and the materials which can be adapted to 
the needs of these unfortunate people. Pros- 
thetic treatment of a temporary nature is 
indicated in many instances, and in others it 
is the service of last resort. The appli- 
ances described and illustrated in this article 
show almost all of the types of restorations 
which may be needed. They can be modified 
to meet almost any situation. Many are 
simple and effective while others are neces- 
sarily complicated. However, the time and 
the ingenuity required for the prosthetic 
treatment of postsurgical cancer patients are 
more than rewarded by the gratitude of 
those who are restored to a happier life 
through these efforts. 


—Carl O. Boucher 








TUFTS DENTAL SENIOR WINS AMERICAN DENTURE 
SOCIETY AWARD 





Dr. Alexander Coulouriotes, while a senior at Tufts College Dental School, 
participated in an essay contest sponsored by the American Denture Society. 
Senior students in the forty-three dental schools were eligible for participation. 
Sixty-four essays were submitted and Coulouriotes won second prize of three 
hundred dollars. 


Since getting his degree of D.M.D. in June, 1954, Dr. Coulouriotes has 
become a graduate student and teaching fellow in the Prosthetic Department of 
Tufts College Dental School and will complete his graduate studies in June, 1955. 


The picture shows Coulouriotes, left, receiving check prize from Dr. John R. 
Wallace of Winchester, Massachusetts, Past President of the American Denture 
Society. Dr. Irving R. Hardy, professor and head of the Prosthetic Department 
of Tufts, and Dr. C. David Marshall-Day, Dean of Tufts College Dental School, 
also participated in the presentation. 
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JAW RELATIONS AND OCCLUSION IN COMPLETE DENTURES* 


INTRODUCTION TO THE SYMPOSIUM 
Cart O. Boucuer, D.D.S. 


Ohio State University, College of Dentistry, Columbus, Ohio 


T SEEMS that there are nearly as many ways to solve the problems of jaw 

relations and occlusion as there are dentists. This has caused confusion in 

the minds of some to the extent that they know not which way to turn. Some 

of the confusion has resulted from inaccurate information about the various methods 
and the philosophy of those who favor each procedure. 

In order to make sure that the methods are thoroughly understood, leading 
proponents of five of the philosophies of occlusion and jaw relations have been 
asked to describe the methods they use for making jaw relation records and for 
developing the occlusion for their patients. Part I of each of the five articles 
to follow will be devoted to this description. Each one has been asked to condense 
the description of his method as much as possible. Obviously, this will not allow 
any space for elaboration of the method being described, but it will provide the 
accurate background necessary for the discussion of the rationale of each procedure. 

Each member of the panel will tell why he does what he does in Part II 
of each of the five articles. It is important for us to know why we select the 
procedure we use in order that we may carry it out properly. It is not enough 
to know how to do a dental operation. If we merely copy a procedure suggested 
by someone, without really understanding its objectives, we will fail frequently 
in our objective, which must always be a satisfactory occlusion in the finished 
dentures. 


Received for publication Nov. 5, 1954. 
*The introduction for a Panel Discussion on this general topic presented before the 
American Denture Society at Miami Beach, Fla., Nov. 5, 1954. 
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The readers of the JouRNAL oF PRosTHETIC DENTISTRY have an unusual 
opportunity to study and*compare the various methods used and to analyze the 


reasoning which induces each member of the panel to select the procedure he uses. 
One suggestion is that the readers look for points of agreements as well as for 
points on which these authors seem to disagree. They may then draw their own 
conclusions based upon authoritative information. 

CoLLeGe oF DENTISTRY 

Outo STATE UNIVERSITY 

CoLtumsus 10, OuxIo 





SELECTIVE OCCLUSION 


S. Howarp Payne, D.D.S.* 


University of Buffalo, School of Dentistry, Buffalo, N.Y. 


Part I 
THE PROCEDURE 


O A DENTIST, telling what he does is easy. On the other hand, a precise, 
scientific dissertation on why he does it is a different matter. The success- 
ful prosthodontist seldom realizes how much of his accomplishment has become 
intuitive and how his ability to produce a satisfactory result is based on developed 


judgment which sees the problem in its entirety and even visualizes the com- 


pleted prosthesis in the mouth. His psychology of handling patients is also an 
important factor in their ultimate satisfaction. Much of the misunderstanding 
and argument about the ‘best way” is based upon misinterpretation, definition of 
terms, and the difficulty of classifying patient types. A dental student finds it 
difficult to understand how we orient an occlusal plane, why we select certain 
teeth, or why we make a particular anterior tooth arrangement. “Because it looks 
right to me” is not an explanation he can utilize! Try to explain esthetics in 
complete denture construction so that a student can select the most desirable an- 
terior composition for every patient. It is not easy, is it? 

Prosthodontics is to a great degree subjective. Artistry and judgment are 
personal, intimate, and individual. It is, therefore, only logical that honest dis- 
agreement and discussion should result whenever prosthetic problems are dis- 
cussed. 

Our panel is concerned with jaw relation records and occlusion. In our 
work, we have found consistently better results by the use of plaster checkbites 
for these records. To use these checkbites effectively without a tracing requires 
that the operator maintain extreme outward calm so that the patient, chameleon- 
like, will also be relaxed. If the operator is jumpy, nervous, or irritable, the 
patient becomes confused or excited, and failure will result. 


JAW RELATIONS 


We start with completed bases, either of styrene or metal, and a preliminary 
tactile centric relation record is made with wax occlusion rims at the estimated 
vertical dirhension. We measure physiologic rest position and the amount of 
closure to swallow. The measured distance when the patient swallows becomes 
our tentative vertical dimension. Two or more of the upper anterior teeth are 


Read before the American Denture Society, Miami Beach, Fla., Nov. 5, 1954. 
Received for publication Nov. 15, 1954. 
*Professor of Prosthetic Dentistry. 
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set in their expected final positions as a guide to the rest of the setup. Occa- 
sionally the lower central incisors are also set into the wax occlusion rim. The 
bases are mounted on the articulator, usually a Hanau model H, and when the 
plaster is set, the bases are checked for interridge space. If a change seems 
indicated, the articulator is opened or closed to the desired vertical dimension, 
which at this stage is purely tentative. All of the teeth are set up; the lower 
posterior teeth are set with fair accuracy as to occlusal plane; the upper posterior 
teeth are set quickly, only for centric occlusion, and the setup is tried in the 
patient’s mouth. The try-in should not be hasty. The patient should have ample 
time to get the feel of the wax dentures in the mouth and to observe their appear- 
ance carefully. This gives us the opportunity to finally pin down the most de- 
sirable vertical dimension by having the patient talk, count, and swallow. He 
should be on his feet, walking around to help him relax and give us the informa- 
tion we seek. At this time, any changes in the anterior teeth and vertical dimen- 
sion are made on the articulator. 

When the setup is heartily approved by all, but not before, the patient is in 
a mentally relaxed condition and the plaster interocclusal check records can be 
made easily. There is the minimum of bulk in the mouth, and most patients 
begin to feel quite optimistic. 

With a syringe, we squirt quick-setting plaster on the occlusal surfaces of 
the lower teeth while the dentures are in the mouth, and with our hand placed 
gently on his chin, the patient is instructed to “relax the lower jaw, close gently 
and hold the position for about forty seconds.” When the dentures are removed 
from the mouth, no cusps should show through the plaster records, and the vertical 
dimension should be that desired in the final setup. The lower cast is remounted 
to the new centric relation record, and the dentures are returned to the mouth 
where other desired positional checkbites are made in a like manner. The articu- 
lator is adjusted, and the posterior tooth arrangement is corrected and refined. 
The wax-up is carefully completed, and we process and polish our own dentures. 
Acrylic resin bonds perfectly with the styrene resin. 


OCCLUSION 


Types of posterior teeth and occlusal schemes are chosen to fit the patient’s 
needs. To oversimplify the problem, we classify patients according to the inter- 
ridge space, alveolar prominence, and ridge relation (see Table I). Musculature 
and type of diet should also be considered. Certainly, any pathology such as 
anemia, diabetes, avitaminosis, or other deficiency disease must be taken into con- 
sideration beforehand and corrected wherever possible. These patients, in par- 
ticular, need maximum coverage by the denture bases and minimum occlusal con- 
tacts for the penetration of food with as little pressure as possible. 

We consider cusp teeth, whose anterior-posterior interference has been elimi- 
nated, to be the choice where indicated. When cusp teeth are used, more care 
must be taken in setting up and balancing them. To me, the use of unmodified 
interdigitated cusp teeth on a straight-line articulator is definitely contraindicated 
and is one of the reasons why there is so much confusion regarding the use of 
“flat” versus “cusp” tooth forms. The qualified prosthodontist who is a “dyed- 
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TABLE I. GUIDE FOR POSTERIOR TOOTH SELECTION 








RIDGE TYPE INTERRIDGE DISTANCE | RIDGE RELATION TYPE POSTERIOR 











Prominent Short or ideal | Normal Cusp 
Prominent Average Prognathous Cusp 
Prominent Average Orthognathous Noninterdigitated 
cusp teeth, Pleas- 
ure modification 
or flat 
Flat, i.e., extreme Great Normal Flat 

resorption 
Flat Great Prognathous Nonintercusping cusp 
Flat Great Orthognathous Flat 
Prominent or flat Varied Abnormal or Flat 
deviated 











Note: The particular flat forms selected should be governed by type of musculature and 
diet. For example, a husky male with well-developed muscles of mastication who eats steak 
will do well with steel insert teeth. A frail little woman who exists on tea and soft foods 
needs narrow occlusal contact areas and would find French’s posteriors very well suited to 
her needs. Flat teeth which have too broad occlusal contact surfaces and little sluicing do 
not give the patient the feeling that he is penetrating his food. 


in-the-wool” cusp man never uses these teeth so carelessly. He sets them within 
the scope of a good articulator adjusted to three-dimensional jaw relation records. 
When he finishes, he does not have the original tooth forms but a smoothly 
working balanced occlusion with some freedom in centric occlusion. If we are 
going to limit ourselves to a centric relation record alone, we should stay away 
from intercusped teeth. 

Where resorption is rampant, the ridges flat, and a great interridge space 
results, we use flat tooth forms. We believe these minimize thrust, allow for 
settling, and maintain maximum vertical and minimum horizontal forces. Care 
should be taken to use flat forms which have adequate sluicing to avoid the feeling 
on the part of the patient that the teeth are not penetrating the food. 

For orthognathous patients, flat occlusal forms or nonintercusping cusp teeth 
can be used. The reverse occlusal curve type of setup works very well for them. 
These people have a wide range of mandibular movement, and their jaws must 
not be locked in one position. 

The prognathous individual is more likely to be a chopper, and for him we 
find a cusp tooth better for penetrating food with an open and close movement. 
We make allowance in our occlusal scheme for settling, however. 

Where there is a deviated mandible and very unusual jaw relations, the flat 
tooth forms are usually safest and provide the most stability to the bases. 


Part II 


THE RATIONALE 


Our patients are individuals—in personality, expectancy, age, appearance, and 
in their oral situations. We are beginning to realize that their physiologic and 
pathologic status has a distinct effect on the degree of success they may attain 
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with dentures. It has never seemed reasonable to me that one method or one 
technique could possibly suffice for all individuals. The same holds true for an 
occlusal scheme or posterior tooth selection. 

Much has been written about the various ways to obtain jaw relation records, 
and all have advantages and disadvantages. 

The intraoral tracer is difficult to see and does not work as well where flat 
ridges or flabby tissues occur. The tongue is confined by the tracing plate, and in 
some people the tongue has enlarged excessively, adding to the problem. 

Extraoral tracings provide visibility, but retain the other difficulties if cen- 
tral bearing plates are used. The more equipment we put into the mouth, the 
more difficult it is for the patient. 

The ‘“‘chew-in” takes time, and requires a fair effort on the patient’s part to 
accomplish the desired results in a reasonable interval. 

The tactile wax relation record with occlusion rims is simple, but it can 
sasily displace tissue if the bases rest on resilient tissue. 

We feel that the plaster checkbite adapts itself to more general use and avoids 
many disadvantages of the other methods. We believe, also, that the proper time 
to use it is when the patient has the least bulk in the mouth, and feels most opti- 
mistic about the new dentures—when the teeth are set in wax and have been 
tried in the mouth. At this time the patient is looking at his teeth, he is interested 
in their arrangement; and when he is pleased and his family is pleased, a great 
mental strain has been erased. A plaster checkbite in centric relation and other 
desired jaw positions may be accomplished easily and quickly at this point. 

We also feel that it is very difficult to arrive at the proper vertical dimension 
until after the teeth have been set. The use of time-consuming tracings or chew- 
ins will be nullified if a mistake in vertical dimension has been made. 

The “ideal” concept of occlusion is one which utilizes cusp teeth set in com- 
plete harmony in all jaw excursions. This would necessitate the use of positional 
records in three dimensions and a three-dimensional articulator. We have never 
seen this “ideal arrangement” in a set of natural teeth, so we must conclude that 
it is a hypothetical concept, and not taken from nature. The problem, then, is 
to build the best functional machine for each individual. With the resilience of 
tissue, settling, and the difficulty of controlling all factors of dimension in fabri- 
cating dentures, we believe that precise mesiodistal intercusping of teeth is contra- 
indicated. This can be avoided by opening up the central fossae of the lower 
posterior teeth with a % inch stone, and reducing the height of the lower buccal 
cusps. The mesiodistal interference is thus unlocked, although the characteristics 
of cusp teeth are still retained. In the controversy as to whether cusp or flat 
tooth forms should be used, the following sentence is important to remember: 
It is not that with which we start, but what we have when finished that counts! 

We cannot, and should not, try to adopt a standardized technique for making 


all dentures. Our patients vary in size, shape, diet, physiology, pathology, and 


adaptability. Our dentures must be tailored for all of these differences. 
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Part [| 





THE PROCEDURE 





UR PERSISTING INTEREST in the registration of jaw relations and the 
O design of occlusion, despite the enormous amount of literature on the subject, 
testifies to our desire for more effective and practical methods. The abundance 
of existing techniques makes it unlikely that this panel discussion will reveal any 
startling innovations. For myself I can claim no originality—I undertake only 
to describe a method that I find accurate and simple, easy on the operator and 
patient, and readily taught to dentists or dental students. 

3eginning with a conventional upper occlusion rim properly adjusted for 
lip contour, we establish the occlusal plane at a suitable relation to the lip length 
and parallel to the ala-tragus and interpupillary lines. To establish the vertical 
dimension, we do not use a lower occlusion rim of the usual type. Instead, we 
adapt a double-thick shellac baseplate to the cast and lute to it, with scrap shellac, 
the long bridge of the Coble Balancer (Fig. 1). The Coble Balancer is a type of 
intraoral central bearing device (see Fig. 10). The central bearing point is 
attached with modeling compound to the upper baseplate in the center of the 
palate at the intersection of the midline and a line joining the centers of left and 
















right chewing areas (Fig. 2). 

When placed in the mouth, the upper and lower baseplates make contact 
only through the central bearing point at or very near the center of the supporting 
areas of the upper and lower ridges. If only we could centralize the forces of 
mastication on our dentures so effectively, most of our problems would be solved. 

The stabilization of upper and lower baseplates provided by the central bear- 
ing contact makes accurate, consistent, and unstrained jaw registrations easier to 
achieve. This principle is employed in techniques devised by Hight, Stansbery, 
Sears, Hardy, McGrane, Messerman, and others, and endorsement by so many 
distinguished teachers cannot be brushed aside. 

The central bearing screw is raised or lowered to establish the vertical dimen- 
sion that provides an adequate free-way space (Fig. 3), and the clearance between 
the baseplates at the distal borders is checked. | At the chosen vertical dimension, 












Read before the American Denture Society, Miami Beach, Fla., Nov. 5, 1954. 
Received for publication Dec. 8, 1954. 
*Chief of Prosthetic Dentistry, Veterans Administration Hospital. 
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Fig. 1.—Standardizing calipers to the physiologic rest position in order to establish a 
basis for a comfortable vertical dimension. 

Fig. 2.—The occlusion rims with the Coble Balancer in position. Note the central bearing 
point and the Gothic arch tracing. 

Fig. 3.—The occlusion rims are in place and the jaw is closed to bring the adjusted 
central bearing point into contact with the graph plate. The standardized calipers overlap 
the landmark on the nose about 4 mm. to indicate the amount of free-way space. (Compare 
with Fig. 1.) 
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the central bearing point, acting as a stylus, quickly draws a Gothic arch tracing 
as the patient performs excursive gliding jaw movements (see Fig. 2). To lock 
the patient’s jaw in centric relation at the apex of the Gothic arch tracing without 
changing the vertical dimension, we use a thin sheet (about 1 mm.) of clear Lucite 
as an overlay, and drill a small hole through it down to, but not into, the aluminum 
graph plate (Fig. 4). The patient is then asked to perform a gliding jaw move- 
ment and to stop when the central bearing point drops into the hole which was 
drilled over the apex of the tracing (Fig. 5). 





Fig. 4. Fig. 5. 


Fig. 4.—The Gothic arch tracing with the Plexiglas overlay drilled at the apex of the 
tracing. The hole in the overlay helps the patient to hold the jaw in centric: relation while 
the plaster checkbites are made. The special bur is used to locate the hole exactly on the 
apex of the tracing. 

Fig. 5.—The occlusion rims are returned to the mouth with the central bearing point 
located over the apex of the Gothic arch and in the hole in the plastic overlay. 


It will be seen that, this method accepts the textbook definition of centric 
relation and actually puts it to work. It provides graphic evidence of the patient’s 
ability to perform lateral jaw movements from the indicated centric relation. In 
addition, the central bearing helps maintain the unstrained ,relation of the base- 
plates to the supporting mucosa, with an almost ideal distribution of contact pres- 
sure. Plaster checkbites are made to fix the relation and to provide the means 
for mounting the lower cast in precise centric relation to the upper (Figs. 6 and 
7). I do not use the face-bow in complete denture work; I mount the upper cast 
by means of a jig on the articulator (Fig. 8). 

If desired, protrusive checkbites may be made to establish the inclination of 
the condylar guidances on an adjustable articulator, but I do not find this necessary. 
The few positional registrations which can be transferred to an articulator make 
it, at best, a poor tailor’s dummy for the complicated dynamics of jaw movement 
in mastication. 

We use porcelain posterior teeth of a conventional pattern,) and set them 
over the ridge crests to minimize leverage, and arrange them with a moderate 
compensating curve (Fig. 9). |The upper anterior teeth are usually porcelain, 
but the lower anterior teeth are almost always plastic. This effectively prevents 
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Fig. 6.—The occlusion rims with the central bearing point in the hole in the plastic over- 
lay and the plaster checkbites. The plaster checkbites must be trimmed to permit the seating 
of the baseplates on the casts. 


rig. 7. Fig. 8. 


Fig. 7.—The casts are mounted in a Coble articulator. The Coble Balancer and the 
plaster checkbites are in place. 


Fig 8.—The articulator with the adjustable mounting jig located to correspond with the 
occlusal plane. Its relation to the upper and lower ridges (and to the tentative occlusal piane 
of the upper occlusion rim) can be modified if conditions require it. 
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chipping and checking of anterior teeth in use and makes them self-adjusting if 
any incisal prematurities develop in consequence of changes which invariably at- 
tend the adaptation of supporting structures to the burden of denture support. 


Fig. 9.—The upper teeth are arranged on the mounting jig which serves 
as an occlusal plane. Note the compensating curve. 


At the time of insertion of the processed dentures, the Coble Balancer (Fig. 
10) is used again to integrate the gliding movements of the jaw with the occlusion 
of the teeth, to perfect occlusal balance, and to eliminate cuspal prematurities and 
collisions (Fig. 11). At first, the central bearing screw is adjusted to keep all 
teeth out of contact in all gliding movements (Fig. 12). With the sole point 
of contact between the upper and lower dentures located where the central bearing 
point touches the graph plate, the patient can perform jaw movements that are 
uninhibited by occlusal interferences, and a Gothic arch tracing is quickly in- 
scribed. The central bearing screw is shortened by a half turn (0.5 mm.) at a 
time until a tooth-to-tooth contact occurs somewhere on the arch during the ex- 
cursive gliding movements (Fig. 13). Usually, the first contact occurs on one 
or both second molars or on the canines. Sometimes it occurs between the 
denture bases behind the second molars if the interridge space is small. These 
occlusal contacts occur while the remaining teeth are still held out of contact by 
the central bearing point. They are treated as functional prematurities, and are 
ground down until they no longer interfere. The central bearing point is then 
shortened by one-fourth turn, and articulating paper is reinserted to mark the 
contact areas during the jaw excursions. All prematurities are thus located, 
marked, and reduced until the majority of teeth make contact during the gliding 
movements, with the central bearing point still riding on the graph plate. 

in grinding prematurities, we reduce the cusps freely as required, but main- 
tain sharpness and sluiceways by deepening the intercuspal grooves. The chief 








Fig. 10. 





Pig. 11. 
Fig. 10.—The parts of the Coble Balancer. 


Fig. 11.—The Coble Balancer is attached to the dentures by applying patches of hot 
modeling compound which provides adhesion for the central bearing point on the upper and 
for the bridge on the lower denture. The essential elements of the instrument are attached 
to the dentures preparatory to perfecting the occlusion. 





Fig. 12: 


Fig. 12—The dentures with the Coble Balancer attached are in the mouth. The central 
bearing screw is adjusted long enough to keep the teeth out of occlusion at first, so that (1) 
possibly premature ‘contacts may be perceived as an unequal opening on the left and right 
sides, (2) the patient may practice free gliding excursions without encountering any occlusal 
interference. 
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function of the second molar teeth on dentures is to provide balancing contacts 
in gliding movements, and in grinding these teeth only do we follow the B-U-L-L 
formula. (Buccal on Uppers, Lingual on Lowers.) On the first molars and 
premolars (which perform the actual work of mastication) we avoid the B-U-L-L 
formula because it tends to preserve precisely those cuspal prominences which 
are most active in inducing the denture-base movements which are traumatic to 
the supporting soft tissues. Instead, we reverse the formula, and reduce the 
lower buccal and upper lingual cusps which, in the presence of resistant food, 
obstruct the “closure-toward-centric” movement, which is the essential chewing 
movement. Thus, we tend to imitate the physiologic pattern of occlusal wear 
most often seen in natural dentitions. We endeavor to achieve a functional oc- 
clusal design which will channel the reaction to chewing pressures on food into 
directions favorable to the stability of the lower denture. This does not imply 
the use of blunt flat teeth, as has been gratuitously attributed to me. The well- 
balanced posterior teeth are deeply grooved with a diamond wheel to produce 
the appearance of conventional occlusal anatomy, to provide escapements, and to 
create sharp cutting ridges which penetrate and cut across the morsel of food. 


Fig. 13.—Gradual shortening of the central bearing screw has permitted posterior tooth 
contacts to occur. Note that the earliest contact is confined to one side only. The pre- 
maturities thus revealed are ground away, the central bearing screw is progressively shortened, 
and the occlusion is checked with articulating paper in all gliding excursions until the oc- 
clusion is balanced bilaterally and anteroposteriorly. 


Part II 


THE RATIONALE 


The use of the central bearing screw for maintaining the vertical dimension 
contributes to the stability of the upper and lower baseplates on the soft supporting 
tissues by centralizing stress. It is faster and more accurate than progressive 
closure against softened wax occlusion rims and helps assure us that there is a 
minimum of torque in the relation record. 
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The Gothic arch tracing is the only method of centric relation registration 
that guarantees conformity to the terms of the accepted definition of centric rela- 
tion. Plaster checkbites record the unstrained centric relation and vertical dimen- 
sion simultaneously, rigidly, and consistently. 

We rely on the articulator to do only what it can do well, i.e., retain centric 
relation and vertical dimension; and not to do what it can do poorly, i.e., imitate 
functional movements. For the functional movements, we employ the patient’s 
jaws in easy gliding movements, while stress on the denture bases is distributed 
equitably by the central bearing device. 

The scheme of tooth arrangement is derived from the study of well-ground- 
in natural dentitions and is best described as a combination of the Monson and 
Avery principles of occlusion to achieve balance in empty gliding movements. 





STABILITY IN CHEWING MOVEMENTS AGAINST FOOD 


The method is speedy, accurate, and consistent in the hands of average oper- 
ators and is easily taught to students. It has eliminated many sources of dis- 
satisfaction with denture work on the part of both patients and dentists and has 
reduced adjustments to an average of 2 per set of the dentures made. 

Small but powerful movements of the denture bases on and with the soft 
tissues, while the teeth are traversing a resistant morsel of food, are the major 
source of injury to the oral mucosa under dentures. We attempt to abolish 
these movements by facilitating the passage of chewing teéth through food, by 
preserving inclined planes which stabilize the lower denture, and by providing 
multiple bilateral balancing contacts during the gliding movements. Although 
the gliding movements are less truly functional than the chewing movements, 
both are practiced by the patient and both must be considered. Conventional 
“balanced occlusion” is effective in neutralizing the effects of gliding movements 
only ; it is of no avail in chewing movements. The combination of a compensating 
curve on the second molar teeth and a reverse curve on the premolars and first 
molars has been found effective in neutralizing the traumatic movement of denture 
bases under both gliding and chewing movements. 
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THE CUSPLESS CENTRALIZED OCCLUSAL PATTERN 


CHASTAIN G. Porter, D.D.S.* 


University of Kansas City, School of Dentistry, 
Kansas City, Mo. 


Part I 


THE PROCEDURE 


HE IMMEDIATE OBJECTIVE of an occlusion is the provision of an 

effective chewing mechanism. The long-range objective, of even greater im- 
portance, is the preservation of the residual structures in a state of optimum 
health. The cuspless centralized type of occlusion is a logical approach to attain- 
ment of both objectives. 


VERTICAL JAW RELATION 


Intraoral central bearing plates are attached to bases upon which anterior 
wax rims have been built (Fig. 1). These are positioned to parallel the mean 
foundation plane areas of both ridges. 


The vertical jaw relation is determined by a correlation of physiologic, esthetic, 
mechanical, and phonetic factors. 


The rest position is first determined as accurately as possible by using 
Pleasure’s' method of measuring from reference points on the nose and chin. 
This measurement is now decreased 3 or 4 mm. to determine the occlusal 
vertical position. The wax rims are inserted and trimmed for esthetic 
length and contour. Parallelism of the central bearing plates and of the under- 
lying ridges is hoped for at this time. The caliper is returned to the face, and 
all factors are carefully considered. Some revision of thinking may now be in 
order. If compromise is necessary, it should usually favor the physiologic factors. 
Phonetic tests are deferred until the time of try-in. The central bearing stylus 
is now adjusted to maintain this vertical relation, after which a slight reduction 
in the height of the mandibular wax rim is made. Contact exists now only at 
the central bearing point, and thus both bases are stabilized. 


Read before the American Denture Society, Miami Beach, Fla., Nov. 6, 1954. 
Received for publication Aug. 23, 1954. 
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CENTRIC JAW RELATION 


A Gothic arch tracing is scribed by the stylus on the blackened central bear- 
ing plate on the lower base. The bearing plate is then indented at the apex of 
the tracing which is the centric point. With the patient exerting a light closing 
pressure, and with the stylus in the indentation at the apex of the tracing, plaster 
is introduced between the bases with a syringe to record centric relation, and 
to attach the bases to each other in this position. No eccentric checkbites are 
made, and a face-bow transfer is not used. Only the unstrained retruded centric 
relation of the jaws at the predetermined vertical level is desired. The assemblage, 
including the casts, is positioned and mounted arbitrarily on an accurate articu- 
lator. The articulator is regarded as a maintainer of the static centric jaw re- 
lation, and not as a reproducer of functional jaw movements. 
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Fig. 1—The intraoral central bearing and tracing device attached to the bases 
prior to securing the jaw relation record. 
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Fig. 2.—The mandibular working occlusal surfaces are lingual to the ridge fulcrum. 
The buccal halves of the teeth are the subocclusal surfaces. 





TOOTH ARRANGEMENT AND OCCLUSION 


The anterior teeth are positioned for best esthetics and facial support, but ( 
without a vertical overlap. There should be no incisal contact in centric occlusion. 

Posterior teeth are used which possess the following specifications: (1) no 
cusp height; (2) sharp cutting ridges; (3) free sluiceways; (4) working occlusal 
areas constituted of the lingual halves of the lower teeth; (5) sub-occlusal areas 
constituted of the buccal halves of the lower teeth; and (6) balancing elements to 
function only for balance in eccentric positions. 
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These posterior teeth are aligned over the center of the mandibular ridges, 
observing Sears” basic principles. The mandibular working occlusal surfaces are 
placed entirely to the lingual side of the ridge fulcrum without encroaching upon 
the tongue (Fig. 2). The lower level of the subocclusal surfaces of the mandibu- 
lar teeth creates a reverse occlusal pitch not unlike the Pleasure or Boswell scheme 
of occlusion, which directs the occlusal forces downward and toward the lingual. 


Fig. 3. 
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Fig. 3.—The flat occlusal plane paralleling the ridges with the teeth in centric occlusion. 
There is no contact of the second molars or of the anterior teeth. 


Fig. 4.—There is a firm contact of the balancing ramps in protrusive or lateral positions. 
There is a light contact on the anterior teeth in protrusion. 


The occlusal pattern is oriented and limited to occupy only the horizontal foun- 
dation areas of the ridges. The bicuspids and first molars will usually fill 
this segment, but additions or omissions of teeth may be made. A flat occlusal 
plane, paralleling the mean foundation planes of both jaws, is developed on the 
entire working occlusal pattern. This complies with the principle of applying 
force at right angles to the support. Balancing elements or ramps are provided 
by inclining the occlusal surfaces of the lower second molars upward at about a 
30 degree angle, as advocated by Hardy. The upper second molars are set out 
of any possible occlusal contact and are frequently omitted. The occlusion is 
thus centralized from all aspects, antero-posteriorly and bucco-lingually (Fig. 3). 
At the time of the try-in, a careful check is made to assure a firm contact of the 
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balancing ramps in the various positional closures (Fig. 4). If necessary, alter- 
ations are made to assure posterior balance with a light simultaneous incisal 
contact. 

After the correction of any dimensional change incident to processing the 
dentures, the occlusion is perfected at the chair (Fig. 5). A central bearing point 
device is attached to the dentures with modeling plastic. Starting with a slightly 
open position, premature occlusal contacts are detected and reduced. Progressive 
reduction of the height of the central bearing point and slight spot grinding result 
in further refinement of the occlusal balance. 

These procedures‘ are productive of an effective chewing mechanism which 
is conducive to a prolonged health of the supporting structures. 


Fig. 5.—Occlusal view of the finished dentures. The working occlusal surfaces are shown 
in white, the subocclusal areas in black, and balancing surfaces are shaded. 


Part II 
THE RATIONALE 
VERTICAL JAW RELATION 


The correct vertical relation cannot be ascertained by the consideration of 
any one factor. The patient’s sense of tonic muscle balance and free-way space 
is sometimes unreliable, and if it is accepted as the sole criterion, it will often 
dictate too short a vertical jaw relation. Satisfactory ridge or mean foundation 
plane parallelism is frequently unattainable even though it is highly desirable. 
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Increasing the vertical jaw relation to produce the most pleasing and youthful 
facial appearance is often not only futile, but it may be destructive to the under- 
lying bone. Phonetic tests after the teeth are set will occasionally suggest an 
error of judgment. Only by weighing all factors can the most favorable vertical 
position of the mandible be assured.’ 


CENTRIC JAW RELATION 


Even though, as stated by Boos,’ the greatest “power point” is not always 
at the position of the apex of the Gothic arch tracing, the precise centric relation 
should be determined as the starting point. Its value as the final destination of 
the chewing cycle is of paramount importance. If the Gothic arch centric relation 
is not accepted, it may be discovered later, with dismay, that the other functional 
or acquired positions were merely misinterpretations. Some application of a tracing 
is the only sure and demonstrable method of ascertaining centric relation. The 
central bearing intraoral tracing appliance, while not infallible, is simple and 
effective, if it is used properly. The stability of the bases of the occlusion rims 
is enhanced, and fewer variables are present than by most other methods. 


THE ARTICULATOR 


It should be realized that sagittal or other articulator adjustments exert 
only an infinitesimal influence on the limited occlusal paths. These translatory 
excursions are entirely nonfunctional as shown by Boswell’ and Kurth.” Articu- 
lator reproduction of the functional chewing cycles is manifestly impossible, and 
has not even been attempted. The mounting of casts in orientation with the hinge 
axis certainly can be of no value in the development of a cuspless occlusion in 
complete dentures. Craddock and Symmons’ have shown that errors obviated 
by use of the face-bow cannot be detected clinically. There can be no objection 
to such procedures, however, as they constitute an innocuous pastime for, the 
dentist. 


POSTERIOR TEETH 





AND OCCLUSION 


3oucher” has stated that research should be done to find out, not to prove. 
There has been, as yet, no valid, large-scale research undertaken to establish the 
relative merit of various tooth forms. Commendable projects, such as inaugurated 
by Payne” and Trapozzano and Lazzari,” should be carried on and greatly ex- 
panded. The effect of various tooth forms on residual tissues should receive 
foremost consideration. Until this is accomplished, clinical observation, experience, 
and logic must serve as guides. All physical laws and logic favor the acceptance 
of the cuspless, centralized, nonanatomic concept of occlusion. It is just too much 
to expect of the mucosa, which is trapped between the denture base and the bone, 
to withstand the clash of the “humps and bumps” of cusped occlusion. The final 
and irrefutable argument in favor of cuspless occlusion lies in the question: What 
happens when inevitable resorptive bone change, however slight, occurs? Can 


anyone deny that cusped teeth must then contact on the inclines of the cusps 
with the resultant diversion of vertical forces into traumatic horizontal forces. 
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If no cusps are present, no harm will result and the greatest “power point” can 
be utilized freely without much loss of chewing efficiency. 

Final spot grinding and equilibration in the mouth, using centralized pressure, 
compensates for undetectable variances in yielding tissues in a manner otherwise 
impossible. A minimum of grinding should be done, and the basic occlusal pattern 
must be preserved. Thus, it is possible to develop a better bilateral and pro- 
trusive balance than by the use of any adjustable articulator. This occlusal bal- 
ance, while probably not of great functional value, is nevertheless highly important 
in all nonmasticatory closures. This is especially true during neurologic excursions, 
as described by Shanahan.” Even though the value of balancing ramps has been 
questioned by Kurth“ and others, Yurkstas and Emerson” have demonstrated 
that they do make contact during mastication. 


SUMMARY 


While the case in favor of the cuspless centralized occlusal pattern has not 
yet been proved by the eye witness of research, circumstantial evidence strongly 
points to both the ineffectiveness and destructiveness of the anatomic type of 
occlusion. Many dentists are following the lead of such thinkers as Sears, Hardy, 
DeVan, French, Jones, Kurth, Moses, and Pleasure in the procession away from 
the imitators of the cusp-studded anatomic curve of Spee. The feasibility of the 
cuspless centralized occlusal pattern should ‘e more carefully explored and 


» 


evaluated. 
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PHYSIOLOGIC JAW RELATIONS AND OCCLUSION 
OF COMPLETE DENTURES 


Tuomas E. J. SHANAHAN, D.D.S. 


Brooklyn, N. Y. 


Part I 
THE PROCEDURE 


The physiologic concepts of jaw relations and occlusion are based upon 
studies of dental and oral physiology. The procedures involved are divided into 
three parts: (1) jaw relations, (2) centric occlusion, and (3) the removal of 
premature contacts from the paths leading to centric occlusion. 

The constant function of swallowing saliva is the basis for establishing the 
mandibular positions and occlusion. In swallowing saliva, the mandible rises to 
its habitual closing terminal, then, as the saliva is forced backward into the 
pharynx by the tongue, the mandible is retruded to its physiologic centric relation 
(Fig. 1). These are the mandibular movements that are used in determining 
the vertical dimension and the centric relation for complete dentures. 


Fig. 1—The mandibular pattern of movement during the swallowing of saliva. R, Physio- 
logic rest position; PC, physiologic centric position; HCT, habitual closing terminal. 


In practice, the vertical dimension is established by first determining the 
length of the upper teeth on the occlusion rim and then making a tentative vertical 


dimension determination by using the free-way space technique, or any of the 
usual methods, and mounting the casts on an articulator. 


_— 
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To establish the physiologic vertical dimension, the lower occlusion rim is 
reduced 3 mm., and a cone of very soft wax is placed on top of the shortened 
occlusion rim at the median line. The upper and lower occlusion rims are 
placed in the mouth, and the patient is requested to swallow several times. As 
the patient swallows, the soft wax is reduced to the natural and physiologic vertical 
dimension (Fig. 2). 














Fig. 2.--Physiologic vertical dimension is recorded by an anterior record made in a cone 
of soft wax. Repeated swallowing of saliva establishes the height of the wax at the physio- 


logic vertical dimension. 













PHYSIOLOGIC CENTRIC RELATION 
4 


To establish the physiologic centric relation, blocks of soft wax are placed 
on the same lower occlusion rim in the bicuspid and first molar regions. Both 
occlusion rims are inserted in the mouth, and the patient is requested again to 
swallow several times. 

As the mandible rises to its vertical dimension terminal, the occlusion rims 
are evenly balanced by the musculature, and the mandible is retruded by the 
tongue to a natural centric relation. This is the centric relation that is trans- 
ferred to the articulator for establishing centric occlusion (Fig. 3). 

The lower teeth are set up to a flat occlusal plane on the lingual aspect 
and to a gentle anteroposterior curve on the buccal aspect to form a reverse 
occlusal curve for the average patient (Fig. 4). 

After the try-in, the dentures are processed and returned to the articulator 
to check the centric occlusion. The dentures are now ready to be taken from 
the inanimate articulator to the living tissues of the mouth. Here the premature 
contacts will be removed from the occlusal paths leading to centric occlusion. 




















REMOVAL OF PREMATURE CONTACTS 





The technique for testing centric occlusion and for locating premature con- 
tacts in the mouth during the functional closures is as follows: Thirty gauge 
casting wax is placed on the lower denture over the occlusal surfaces of the teeth 
and over the denture base covering the retromolar pads. The upper and then 
the lower denture are placed in the mouth, and the patient is asked to close and 
swallow several times, If, upon examination, any of the buccal cusps or the 
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incisal edges have perforated the wax, the perforations indicate the presence of 
premature contacts (Fig. 5). To remove these contacts, the exposed areas of 
the lower buccal cusps or the incisal edges are marked with a pencil, and these 
spots are ground with a fine stone. 

If any lingual cusp of the lower denture appears through the wax, it indicates 
the presence of a premature contact on the lingual cusp of the upper denture. 


Fig. 3. 


Fig. 4. 


Fig. 3—The physiologic centric relation record is made in soft wax at the physiologic 
vertical dimension. 


Fig. 4.—The reverse occlusal curve is used for the average patient. A cast metal bar 
is inserted in the denture base to prevent spreading of the lower denture during swallowing. 


To locate an upper prematurity, the wax is removed from the lower denture, 
and the upper occluding surfaces and the base material covering the tuberosities 
are covered with 30 gauge casting wax. Both dentures are inserted, and the 
patient is asked to swallow several times. The area of the upper lingual cusp 
that appears through the wax is marked and reduced with a fine stone. (Fig. 6). 

To test for premature contacts during the nonfunctional lateral and protrusive 
movements of’ bruxism, the occlusal surfaces of the lower denture are covered 
with 30 gauge wax in the same manner as for the functional movements. The 
dentures are then inserted in the mouth, and the patient is requested to grind 
his teeth from side-to-side and forward and backward without undue pressure 
or exaggeration of movement. If any of the lower buccal cusps or incisal edges 
appear through the wax, they are marked and reduced with fine stones. 
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Premature contacts on the lingual cusps of the upper denture are indicated 
when the wax covering the lower lingual cusps is perforated. To locate these 
upper premature contacts, the wax is removed from the lower denture and the 
upper occlusal surfaces are covered with 30 gauge wax; both dentures are in- 
serted, and the patient is asked to glide his teeth forward and backward and 
from side-to-side without exaggeration. The area of the upper lingual cusp 
that appears through the wax is marked and reduced with a fine stone (Fig. 6). 

Remember, the physiologic way to remove premature contacts from the paths 
leading to centric occlusion in the mouth is to reduce the buccal cusps of the lower 
teeth and the lingual cusps of the upper teeth for normal cases. 


Fig. 5. 


Fig. 6. 


Fig. 5.—Thirty gauge wax is placed on the lower denture to test for premature contacts. 
Note the buccal and incisal perforations in the wax which indicate the need for grinding. 


Fig. 6.—Thirty gauge wax on the upper denture. The perforation of the wax on a lingual 
cusp indicates that it needs to be ground. 
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Part II 


THE RATIONALE 


Complete dentures are constructed to function in the mouth as an integral 
part of the masticatory apparatus, and, therefore, they should be designed to 
conform to the patient’s physiologic jaw relations. The dentures should also 
conform to the functional occlusal movements of swallowing, the nonfunctional 
lateral and the protrusive movements of bruxism, and the deformation of the 
dentures which occurs during swallowing. 

Recently dental and oral physiology have been applied in the maintenance, 
rehabilitation, and replacement of the natural dentition. The result is that func- 
tional movements are used to replace the articulating machines and other mechani- 
cal devices that are used for locating mandibular positions and for establishing 
occlusion in the treatment of the dental organ. 

The function of swallowing saliva is the determinative factor for obtaining 
the individual’s natural vertical dimension and centric relation because of its 
twenty-four-hour function. The constancy with which the mandible is raised by 
the elevator muscles to the vertical dimension and then retruded by the muscles 
of the tongue to the centric relation makes the swallowing function a reliable 
guide in recording the muscle function of the masticatory apparatus. 

One of the mechanical advantages in constructing complete dentures to the 
jaw positions used in swallowing is that a balanced centric occlusion under light 
pressure may be obtained where the musculature and the bone structure are not 
symmetrical on both sides of the head. 

The reverse occlusal curve of occlusion is used in preference to the flat or 
the compensating curve (curve of Spee of youth) because it has been observed 
that the occluding surfaces of normal natural dentitions that survive to middle 
life or later were gradually changed to the reverse occlusal curves. It has also 
been observed that complete dentures with plastic teeth which were set up origi- 
nally to a compensating curve were changed to a reverse curve within a few years. 
Since nature gradually develops a reverse curve in the normal dentition and since 
occlusal changes in the mouth are slow and often harmfwl to the underlying tissues, 
the ultimate form is anticipated. 

One of the physiologic requirements of centric occlusion is that there must 
be an absence of premature contacts from the occlusal paths leading to centric 
occlusion because of the harmful effects that develop. Another occlusal require- 
ment, of a nonphysiologic nature, is that there must be no premature contacts 
along the paths leading to and from centric occlusion during the lateral and 
protrusive movements of bruxism. 


In locating premature contacts, a thin layer of wax is used on the occlusal 
surfaces because it does not interfere with the functioning of the dentures nor 
affect the musculature or other organs of the mouth. 


The reduction of the buccal slopes of the lower buccal cusps and the incisal 
edges of the lower anterior teeth is recommended because this procedure refines 
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the arbitrary reverse curve to the patient’s individual curve. The reduction of 
the lingual slopes of the upper lingual cusps produces a similar effect. 

When complete dentures have been adjusted in the mouth to conform to 
the physiologic centric occlusion at the natural vertical dimension and when all 
the paths leading to centric occlusion are free from premature contacts, the physio- 
logic requirements for both jaw relations and occlusion have been fulfilled. 


862 CARROLL ST. 
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OCCLUSAL RECORDS 


VINCENT R. Trapozzano, D.D.S. 


St. Petersburg, Fla. 


Part [| 
THE PROCEDURE 


TABILIZED basetrays are used for making the tentative centric relation 
S records. The maxillary occlusion rim is constructed of a rather hard wax. 
The mandibular occlusion rim is constructed with two types of wax. The part of 
the occlusion rim which attaches to the base consists of rather hard wax, while 
the occluding surface is constructed of a softer wax. The width of the mandibular 
rim should not exceed 5 to 6 mm. 

The maxillary occlusion rim is inserted in the mouth, and the anterior 
occlusal plane (in the cuspid to cuspid region) is made parallel to an imaginary 
line parallel to the pupils of the eyes, and about 1.5 mm. below the upper lip line. , 
The posterior sides of the occlusion rim are adjusted so that they are parallel 
to a line drawn from the upper border of the tragus of the ear to the ala of the 
nose. The soft layer of wax on the mandibular occlusion rim is softened slightly, 
and “pinched up” with the fingers to an inverted V shape. Next, this layer of 
wax is softened uniformly with warm water or with dry heat. 

With the maxillary occlusion rim chilled and returned to the mouth, the 
lower occlusion rim is inserted, and the patient is instructed to close the jaw 
in its most retruded position. Several techniques may be used at this time to 
help the patient retrude, e.g., (a) having the patient protrude the jaw, then 
retrude and close; (b) having the patient say m-m-m-, close, and swallow; (c) 
simply asking the patient to close on his back teeth, etc. This step of softening 
the wax on the lower occlusion rim and having the patient close into the softened 
wax is repeated until three prime objectives are accomplished: (1) a centric 
relation record, (2) an acceptable interocclusal clearance, and (3) equalization 
of pressure. With both occlusion rims in the mouth, guide lines are cut into 
the rims to serve as an indication for mounting the casts on the articulator. With 
the occlusion rims out of the mouth, a face-bow fork is attached to the maxillary 
occlusion rim, both occlusion rims are returned to the patient’s mouth, and a 
face-bow transfer is made. 

After the casts have been mounted on the articulator, the occlusion rims are 
removed, and the casts are checked for relative parallelism. Note: This is one 
of the several observations which will be used to determine the final interocclusal 


clearance. 


Read before the American Denture Society, Miami Beach, Fla., Nov. 5, 1954. 
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The anterior teeth which have been selected are now set up in a manner 
which may be thought to satisfy esthetic requirements. Their positioning is 
subject to further tests. 

The posterior teeth are selected by measuring the distance from the distal 
surface of the lower cuspid to the apex of the pear-shaped retromolar pad. Only 
in rare instances will teeth which measure more than 29 mm. be used. If the 
distance from the distal surface of the cuspid to the apex of the retromolar pad 
measures 29 mm. or less, the probability is that only three posterior teeth will 
be used; namely, a bicuspid and two molars. At the present time, a modified 
20° posterior tooth seems to be adequate for the vast majority of patients. 


Fig. 1—One and one-half thicknesses of wax are adapted over and sealed to the lower 
teeth (A). 
(Figs. 1-5 from Swenson, Complete Dentures, ed. 3, The C. V. Mosby Co, 1953.) 


After the teeth have been set up tentatively, the trial dentures are returned 
to the mouth and the interocclusal space is checked. Any necessary changes in 
the vertical dimension are made at this time. 

Centric relation is checked by placing the equivalent of one and one-half 
thicknesses of wax over the lower teeth, and sealing it in place (Fig. 1). The 
wax is softened to a uniform depth, and with the maxillary trial denture in po- 
sition, an interocclusal record is made (Fig. 2). The records is removed from 
the mouth, chilled thoroughly, and the guide planes which might result are cut 
away (Fig. 3). The record should show slight, uniform indentations caused by 
the opposing teeth (Fig. 4). No tooth contact must be discernible. Po't trial 
dentures are returned to the articulator, and the articulator mounting is cested 
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to see whether or not the maxillary teeth fit exactly into the indentations (Fig. 5). 
Note: The wax must be thoroughly chilled and no force must be used in this 


test. 


Fig. 2.—An interocclusal record is made. (From Swenson.) 


Fig. 3.—The guide planes produced by the indentations in the teeth are cut away. (From 


Swenson.) 
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Fig. 4.—Slight indentations made in the wax by the opposing teeth are allowed to remain. 
(From Swenson.) 














Fig. 5.—Both dentures are returned to the articulator where the relations of the upper 
teeth to the intentations in the wax are observed. (From Swenson.) 
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If the teeth fit exactly into the indentations, it is proof that the mounting 
on the articulator is in centric relation. If the teeth do not fit into the indentations, 
it may mean that (1) the original mounting of the casts is incorrect, (2) the 
record just made in the mouth is incorrect, or (3) both are incorrect. The step 
is repeated, and if the records still fail to coincide, the mandibular cast is re- 
mounted to the new record. Again, the entire procedure is repeated until a 
record is obtained in the mouth which coincides exactly with the articulator 
mounting. 

Protrusive records are made by placing from two to three layers of wax 
over the occlusal and incisal surfaces of the mandibular teeth. The wax is 
softened to a uniform depth, both trial dentures are placed in the patient’s mouth, 
and the patient instructed to protrude about 6 mm. and close into the wax. The 
record is removed from the mouth, chilled, and placed on the articulator. With 
the maxillary trial denture in position on the articulator, the condylar slots of 
the articulator are adjusted to the record. The readings thus obtained are noted, 
and the step is repeated three or four times. A recording of the readings on 
the condylar slots is made each time. An average of these several readings serves - 
for the final setting of the inclination of the condylar slots. Lateral records may 
be made at this time if the articulator used is capable of receiving these records. 
Final positioning of the anterior teeth to meet the esthetic requirements is made 
and then the posterior teeth are repositioned to meet the requirements of balanced 
oeclusion. 

The dentures are cured and remounted on the articulator by means of split 
mounting rings before the dentures are removed from the casts. All gross 
prematurities in centric and eccentric position are removed at this time. After 
a period of from one to two weeks, new mounting records are secured, and the 
final grinding-in and balancing of the occlusion is accomplished. 


Part II 
THE RATIONALE 


Tentative Occlusal Registrations—-The occlusal plane of the maxillary oc- 
clusion rim need not be adjusted with any great care, nor is a great deal of time 
expended in trying to contour the occlusion rims for the tentative occlusal regis- 
trations. Occlusion rim height or contour is not used as a guide for positioning 
the teeth. The soft wax on the mandibular rim is made narrow in order to 
minimize biting pressure. Throughout the technique, an attempt is made to 
secure nonpressure records. Because of the necessary relative clumsiness of 
occlusion rims, the records for centric relation, interocclusal clearance, and equali- 
zation of pressure can be considered only tentative at this stage, and subject to 
later checks. A face-bow transfer is made because of the additional accuracy of 
mounting on the articulator, both from the standpoint of the more accurate 
location of rotational points, and for its aid in determining the horizontal plane 
of the anterior teeth. Because of the inability of the operator to stabilize the 
mandibular base with a sufficient degree of accuracy during the making of col- 
lateral registrations, the accuracy attributed to the use of the hinge axis is more 
fancied than real. 
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Selection and Placement of Posterior Teeth—Posterior teeth are rarely placed 
to extend distally over the retromolar pad for three main reasons: (1) The 
retromolar pad is frequently not a resistant region. (2) The anteriorly inclined 
slope of this region would cause an undue anterior thrust of the mandibular den- 
ture during mastication. (3) It is desirable to reduce occlusal stress by reducing 
the size of the masticating platform. When the distance from the distal surface 
of the cuspid to the retromolar pad is 29 mm. or less, one of the posterior teeth 
may be left out of the setup. It is preferable to eliminate one of the premolars, 
rather than a molar, so as not to reduce the size of the masticating platform too 
drastically. 

A 20° cusp angle tooth allows for relatively rapid modification, so that har- 
mony between the incisal guide angle and the horizontal condylar inclination is 
read.ly obtained. With slight modification, this tooth readily lends itself for cross- 
bite positioning. It has sufficient bulk to allow for the deepening of spillways. 

The vertical position of the posterior teeth is governed by three main factors: 
(1) esthetics, (2) tongue position and size, (3) mechanical advantage. 

The premolars are the key posterior teeth in relation to esthetics. If, for 
example, there is too great a difference between the height of the cuspids and pre- 
molars, an unsightly esthetic result may be expected. Tongue position and size 
must be considered during the final orientation of the plane of occlusion as a step 
toward avoiding tongue biting and speech interference. Mechanical advantage is 
gained by placing the teeth closer to the ridge which has the least favorable bearing 
area. | 

The buccolingual tooth position is governed by two main factors: (1) maxil- 
lomandibular ridge relation and (2) tongue position and size. 

The endeavor should be to set the mandibular teeth as far toward the lingual 
side of the ridge as possible, in order to have the forces of occlusion fall toward the 
lingual side of the ridge, and thus aid in the stability of the denture. Mandibular 
teeth, as a general rule, are set so that the buccal cusps are over the crest of 
the ridge. Only rarely has it been found possible to deviate from this general 
rule and set the teeth more lingually. On the contrary, patients who present 
with an acquired or congenital macroglossia require that’ the posterior teeth be 
set more toward the buccal side of the ridge if tongue interference is to be avoided. 
This, of course, is done at the sacrifice of stability. The necessity for crossbite 
setups arises frequently. 

Stabilization of the mandibular denture may be enhanced by setting the pos- 
terior teeth to follow the reverse (Avery) occlusal curve. The greater the angu- 
lation of the buccolingual curve, the greater the amount of lingual thrust exerted 
on the mandibular denture, and hence an increase in its stability. Stability of the 
mandibular denture by this technique is always accompanied by a proportionate 
degree of instability of the maxillary denture. For this reason, the universal use 
of the (Avery) reverse curve is distinctly contraindicated. It should be used 
only in selected cases, in which the operator is convinced that the maxillary 
foundational base is sufficiently capable of withstanding the additional dislodging 
forces to which it becomes susceptible when this type of curve is applied. 


Interocclusal Clearance.—Interocclusal clearance may be tested by a com- 
bination of several methods, such as: (1) noting the facial contour from a 
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frontal and sagittal view with the patient sitting upright in the chair or standing, 
and with the jaw first in rest position and then with the teeth in contact; (2) 
phonetics (of value only if the trial dentures closely simulate the completed den- 
tures so far as tooth position and border contour is concerned); (3) noting the 
amount of free-way space. It must be emphasized that the free-way space may 
be more or less than 3 mm. If the patient presents with a severe overclosure, no 
attempt should be made to restore the interocclusal clearance to what once might 
have been normal, without intermediate treatment. Slight increases, to which 
the patient will gradually become accustomed, will be tolerated, but the patient 
will not readily accommodate for a great change in an increased vertical dimension. 


Centric Relation—tThe centric relation record must incorporate two factors: 
(1) The record must be made at the “most retruded unstrained position of the 
heads of the condyles in the glenoid fossae.” (2) Equalization of pressure must 
be incorporated in the registration. From the prosthetic standpoint, the “most 
retruded unstrained position” is the only position which will allow the occlusion 
to be balanced within the entire range of potential occlusal contact. To accept a 
jaw position anterior to the “most retruded unstrained” position would mean that if 
and when the patient decided to close in the more distal position, a malocclusion 
would result. The “most retruded unstrained” position also represents the only 
position which can be determined repeatedly. 


Without equalization of pressure, centric relation records are worthless. It 
is possible to obtain a correct anteroposterior record and still not have equalization 
of pressure. Lack of equalization of pressure would result in the premature 
striking of the contacting surfaces and cause the dislodgment of the dentures. 

The checkbite method is the technique of preference in recording and check- 
ing centric relation. Correctly used, its accuracy is far greater than it is possible 
to obtain with a central bearing point. The use of the central bearing point is 
based on the fallacious assumption that the central bearing point will produce 
equalization of pressure. Equalization of pressure with a central bearing point 
will result only if two conditions are present: (1) If “normal” ridge relations 
exist and the central point of bearing can be placed in the center of the maxillary 
and mandibular foundational bases, and (2) if mucosal resiliency is extremely 
slight. In the absence of these two conditions (which is extremely frequent), it 
is impossible to register equalization of pressure with a central bearing point. 
The same holds true, but to a greater degree, if eccentric records are obtained 
by the use of the central bearing point. 

Mastery of the use of the checkbite method for obtaining centric relation 
is not as simple as the use of a central bearing point, but its accuracy will be found 
to be rewarding, and well worth the effort expended in mastering the technique. 


Balanced Occlusion.—Balanced occlusion is an indispensable adjunct toward 
the stabilization of complete dentures. To date, no satisfactory evidence has been 
brought forth to indicate that dentures wherein an attempt at balancing the oc- 
clusion has been ignored are equal, let alone superior, to dentures wherein the 
factor of balance has been considered. Nothing new has been added for our con- 
sideration by those individuals who recently discovered that, in chewing a resistant 
bolus of food, the patient does not make contact during every masticatory stroke, 
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and deduce that there is no necessity for occlusal balance. Prime stated this 
concept well and succinctly long ago with his famous statement, “Enter Bolus 
exit balance.” Neither has the inherent fallacy of such thinking in relation to 
balanced occlusion, been changed one iota. Patients have been well aware that, 
during the mastication of a resistant bolus of food, the maneuver is accomplished 
by virtue of whatever innate stability the denture bases may possess, and by the 
adaptability and juggling ability which they may be able to exert by means of 
the lips, cheeks, tongue, and common sense. Later, the neuromuscular coordination 
becomes sufficiently developed to make the task easier. 

There are two thoughts we must keep in mind: (1) By no means are all 
food morsels introduced in the mouth of sufficient resistance to preclude the 
possibility of tooth contact during mastication. (2) Innumerable tooth contacts 
are made during the time the patient is wearing the dentures for purposes other 
than the mastication of food. It is during these times that balanced occlusion plays 
its part as an aid in the stabilization of the dentures. 

The validity of balanced occlusion has also been questioned on the basis of 
the degree of eccentric movement of the mandible which takes place in mastication, 
speech, swallowing, etc. It is contended that the eccentric movements which take 
place can be ignored, and thus the dentures need be constructed with due care 
given only to centric relation. An individual’s range of movement can rarely be 
predicted. Patients cannot be channeled into our preconceived notion of the 
amount, direction, and degree of movement they will make during function. There 
are those who will “chop” straight up and down, others will glide, and still others 
will “chop” and glide. Our task is to allow for all possible contingencies within 
the range of tooth contact, in such a manner that the bilateral contact of the 
teeth will aid in maintaining denture stability. 


Occlusal Adjustments —The methyl methacrylate resins commonly used as our 
denture base material are highly inaccurate. Resulting dimensional changes in 
this material (unless means are taken to reduce these changes) make our efforts in 
the use of careful and precise techniques almost a sham. The material does not 
possess the accuracy and dimensional stability /ofvulcanite. Its use can only be 
justified on the basis of its pleasing color. 

Preliminary adjustments in the occlusion are made immediately after the 
dentures are cured, and before their insertion in the mouth. These are made to 
correct the processing errors and inherent inaccuracy of the methyl methacrylate 
denture base material. A split mounting plate technique is used for this purpose. 

The final occlusal adjustments are made after the patient has worn the 
dentures from one to two weeks. They are made in order to correct for settling 
of the dentures, and for the further changes which occur in the present-day den- 
ture bases. Transfer records are made in the mouth, and the dentures are then 
mounted on an articulator. These records include: a face-bow transfer, a centric 
relation record, and protrusive records. With the exception of an occasional 
“lapping in” of the dentures in the mouth, the corrections are made on the articu- 
lator. The adjustment of the occlusion in the mouth by means of a central bearing 
point device will introduce the unsurmountable difficulties discussed previously. 
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CENTRIC RELATION IS OBSOLETE 


ALBERT F. Raper, D.D.S. 


Vancouver, British Columbia 


DVANCED STUDENTS in dentistry have been attempting by various 
A means to overcome the deficiencies of centric relation. None of these ex- 
pedients are successful because centric relation, itself, is unsound in principle, but 
they do have an encouraging portent ; they indicate that dentistry is finally realizing 
the dangers of the centric relation concepts. More and more, those who are 
restive under the failures of prevailing techniques are realizing that centric relation 
is merely a static position of the jaw that is useless in functional occlusion. What 
is far more important, they are also becoming aware that all efforts to maintain 
centric relation and, at the same time, to have teeth in occlusion are impossible. 

Let us suppose a patient to be edentulous. By using any of the conventional 
methods (including single or multiple intraoral or extraoral Gothic arch tracings 
or any combination), the dentist has located centric relation to his entire satis- 
faction. Whether his methods involve so-called “strained” or “unstrained” 
relationships is of no importance here. To obviate argument, let it be conceded 
that the dentist has met every requirement of conventional teaching; he has located 
centric relation to perfection. 

Now, the first insurmountable obstacle presents itself; namely, just how is 
this centric relation to be transferred to the articulator wherein all restorations 
concerned with occlusion for the mouth must be made? 


DIFFICULTY OF TRANSFER 


No part of this relationship can be transferred to an articulator, except the 
horizontal relation of the alveolar ridges. Meanwhile, some definitions of centric 
relation require that the condyles be in their most retruded positions in their fossae. 
This is a concept that is far removed from mere relationship of the alveolar ridges 
in space. The distance from the rotational centers of the condyles, the natural 
symmetries and/or asymmetries existing between the two condyles, between the 
condyles and the occlusal plane both laterally and anteroposteriorly, and the abso- 
lutely necessary orientation of all these to some cranial reference plane have been 
tossed aside the instant the mounting in the articulator is attempted. To repeat 
and to emphasize, nothing but the horizontal relation remains, and that, too, will 
be lost the instant the technician opens the articulator to set up the first tooth. 
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CUSPAL INTERFERENCE 


There will be an objection at this point from some defender of centric relation. 
He will insist that the technician has taken precautions to see that the vertical 
dimension does not change while the teeth are being substituted for the occlusion 
rims. Let this be granted; let vertical dimension be unchanged in the slightest 
degree. But what is to be done about the cusps required on the teeth? Quite 
clearly, these will intrude upon and adversely affect the all-important vertical 
dimension. Vertical dimension demands that these cusp tips bottom in their 
opposing fossae. The technician has set up the teeth, then, with tips of the cusps 
in their opposing fossae and with vertical dimension exactly as established by the 
occlusion rims. To do this, the teeth have been arranged so that the cusps pass 
each other and their opposing cuspal inclines on the way to the vertical dimension 
of occlusion. Since the articulator in this case will open and close on an are quite 
unlike the opening and closing arc in the head, the cusps cannot fail to interfere. 
The truth of this is attested by the universal grief over “cuspal interference’ and 
the widespread advocacy of some form of flat tooth in an effort to dodge it. 


VARYING RADII 


Now let it be assumed that an attempt has been made to meet the above 
trouble by using such cusp perversions that the simple surfaced occlusion rims 
are practically duplicated by flat teeth. This is far from being a satisfactory answer 
mechanically, not to mention the necrobiosis that will be forced by blunt teeth. 
Thus, a further error has been added to alibi for the primary error. The impossi- 
bility of compensating for the disparity of radii between the articulator hinge axes 
that dictate how the teeth shall be set up in the instrument and the condylar hinge 
axes that control these same teeth meeting in the head becomes apparent. The 
radii will, most certainly, be unequal. If the articulator radius is shorter than 
the head radius, the anterior teeth will strike too soon in function. If the articu- 
lator radius is longer than the head radius, the posterior teeth will strike too soon 
in function. These discrepancies are forecast by ordinary mathematics and con- 
firmed by everyday results. 


PROBLEMS IN FULL MOUTH RECONSTRUCTION 


The result just described will be worse than duplicated in a full mouth re- 
construction of natural teeth wherein the operator attempts to circumvent the 
defects of centric relation by working from a fixed crown position. In the first 
place, the occlusion of the preliminary crowns that decide the fixed position is 
fraught with inaccuracies, for the crowns must be constructed to a vertical dimen- 
sion that cannot help but be opened or closed from the original centric relation 
mounting. Second, there is no way to prove the accuracy of the jaw relationship 
that is to be used in forming the final crowns, for, with the preliminary crown 
occlusal surfaces held in static relationship by the jaws and locked for mounting 
with plaster, there is no possible way of checking the jaw relationships. Add 
the inevitable results of these error breeders to those already credited to the 
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prosthodontist who works with centric relation, and the final mouth reconstruction 
stands little chance of being a success except in some chauvinistic operator’s mind. 

Now, to consider the conventional mounting for a full mouth reconstruc- 
tion. Let us suppose that the case under consideration is a natural mouth 
reconstruction where all working teeth are to be prepared and covered with full 
crowns. Before these crowns can be built, the teeth must be prepared, and im- 
pressions of the preparations and articulator mountings must be made. It will 
be from these articulator mountings that wax crowns will be carved and occluded 
before casting and upon which the cast crowns will then be adjusted for occlusion 
in the mouth. In short, all of the detailed work must be done on some articulator. 


ERRORS PRODUCED BY INTEROCCLUSAL RECORDS 


The usual preliminary step is a centric relation record followed by the mount- 
ing of casts in an articulator for the purpose of diagnosis and treatment planning. 
This centric relation record must be made with the teeth separated sufficiently 
to prevent cuspal contact. Otherwise, the accuracy of the record will be ruined 
by cuspal guidance. Rarely is the occlusal separation less than 2 mm., and in 
many cases the separation will be 3 mm. or more, due to gross prematurities. 

With this occlusal separation parting the upper and lower teeth, the centric 
relation mounting has been made in the articulator. When the wax has been 
removed and the teeth have been permitted to occlude, the first gross error has 
been introduced. As the centric relation record was transferred to the articulator, 


everything but the horizontal reiation was lost, and now that vertical dimension 
has been changed, even the horizontal relation has been discarded. The result is 


merely a crude approximation of the patient’s jaw relationships. How can a real 
study be made under such handicaps? How can a really logical and safe diagnosis 
be offered the patient? 

Despite the dubiety of procedures so far, let us assume that both patient and 
dentists are agreed, and the restorations are scheduled for completion. The teeth 
have been prepared, and mounting casts have been made ready. Dies, copings, and 
transfers, if used, are ready and assembled. Let there be no diversionary argu- 
ment on the quality of the necessary work up to this point; let all be presumed 
to be perfect. It now becomes necessary to make a secondary centric relation 
record, upon which the success of the whole restoration depends. The question 
arises as to the choice of vertical dimension. This must be registered in the 
mouth for transfer to the articulator. 

Again, let there be no quibbling over the accuracy of the centric relation 
record so secured; let us accord it perfection. The only exception to this accord 
will be a centric relation resulting from a physiologic rest position mounting. 
Since no part of centric relation except the horizontal relation can be transferred 
to an articulator, and since the articulator must be closed from 2 to 4 mm. from 
physiologic rest position to attain centric occlusion, then the changed vertical 
dimension will upset the horizontal relation, leaving nothing in its place. But 
overlooking the physiologic rest position diversion, let us return to the conventional 
situation and the assumed perfect centric relation mounting. 
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The cycle is now complete. Once more, the questions arise: what to do 
about divergent radii, how to correct for discrepancies in mounting the natural 
head and jaw symmetries and/or asymmetries, and how to arrange cuspal inclines, 
cuspal peaks, and the fossae to harmonize kinematically when there is only a static 
position from which to work? If lateral movements of any kind are an essential 
part of the technique, where is the cranial reference plane that alone can permit 
duplication of corresponding off-sagittal-plane jaw movements in the articulator? 
In short, where do any of the labors that depend upon centric relation stand the 
faintest chance of leading to success? The fact that they have failed to work 
for an embarrassing number of decades should be sufficient answer. The dentist 
who disputes this is impressing no one with any experience in standard techniques 


unless it be himself. 
THE FACE-BOW 


At this point, the more progressive operator will offer an assumed solution ; 
namely, the face-bow. Let it be admitted at once that the face-bow is a commend- 
able step in the right direction. It is recognition and admission that the distances 
from the condyles to the alveolar ridges and the natural symmetries and/or asym- 
metries inherent in cranial and mandibuiar relationships are important. In theory, 
the face-bow is sound reasoning as far as it goes but, as so often happens in prac- 
tice, the results are not in keeping with the theory. In this instance, there will 
be no pleasant exception because the face-bow, especially the method of using it, 
is so woefully erroneous. 

Rarely does the face-bow come within 5 mm. of producing a correct condyle 
to alveolar ridge radius, and an error of less than 2 mm. will be disastrous. Nor 
can the face-bow capture and transfer to the articulator, with any accuracy, the 
important head asymmetries because the face-bow, itself, is an unadjustable sym- 
metrical mechanism. Furthermore, the only possible methods by which the face- 
bow can be adapted to the head consist in palpation or in arbitrary location of the 
condylar points over which to spot the condyle rods. Both methods are guess- 
work and grossly inaccurate. Finally, the face-bow cannot help in any way to 
orient the vital off-sagittal-plane movements; it helps only to orient one static 
position while occlusion involves kinematics. 


THE REMEDY 


The remedy for this deplorable situation seems to have been found in Transo- 
graphics, a concept that, while not too widely known at present, is moving rapidly 
toward national and international attention. Transographics begins with jaw 
function; i.e., with kinematics, and operates with an articulator (Transograph) 
that captures and duplicates the actual jaw movements. 

Since function has already ended when centric relation has been reached, 
Transographics has discarded centric relation in favor of condylar rotational con- 
trol centers that are also the origins and terminals of condylar translational motion. 
Since conventional lateral motions are known to be outside of the functional 
range, these, too, have been deleted in favor of the natural functional closing stroke 
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which consists of a combined medial, vertical, and protrusive arc that incorporates 
the Bennett movements. 

That Transographics is successful is evidenced by the almost universal en- 
thusiastic reports from its users. Anyone who cannot succeed with Transo- 
graphics lacks either background or ability. The author was the first dentist, 
excepting only the co-inventor of the Transograph, to learn Transographics and 
the operation of the Transograph. So far as he is concerned, centric relation, 
lateral motions, condyle paths, balance, and kindred precepts are wholly obsolete. 
The new concept of natural jaw function and an articulator capable of duplicating 
this function offers dentistry something that, for the first time, makes sense— 
and works. 

These conclusions were arrived at after many years of attempting to work 
with conventional precepts in dentistry; years of changing from one technique 
to another, trying to utilize the established methods and attempting to under- 
stand and rationalize why one restoration worked and the next did not. 
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REDUCING FRICTIONAL RESISTANCE IN THE OCCLUSION 
OF DENTURES 


W. D. Pearson, D.D.S. 


Chattanooga, Tenn. 


HE PURPOSE OF this article is to describe the development of an occlusal 

form that has as its primary consideration the laws of friction as they are 
related to complete denture function. 

Frictional resistance is the predominant destructive force of moving objects 
in contact. Frictional resistance is directly proportional to the area of the rub- 
bing surfaces. Frictional resistance is independent of the pressures between the 
masses in contact. The angle of repose has effect on frictional resistance. 

Excessive frictional resistance is created as a result of incorrect cusp position, 
cusp form, and intercuspal relation with the opposing counterpart of the complete 
denture occlusion. Reduction of these rubbing surfaces and creation of more favor- 
able angles of repose can be used to produce an occlusion that is more desirable 


than one that disregards the laws of friction. Most of the irritation from denture 
bases is the end result of frictional resistance. 

To produce an occlusal form that allows the parts to function in a manner 
as nearly normal as possible is the result desired. This requires that provision 
be made to compensate for tissue resiliency and the slight movement of the denture 


bases on the soft tissue foundations. 


FUNCTIONAL BALANCED OCCLUSION 


If we are to develop a satisfactory occlusion for the patient, we must under- 
stand many things apart from the mechanical, artificial replacements that we put 
in the mouth and expect patients to use. We must know the normal and abnormal 
anatomy and physiology involved, if we are to restore diseased and deformed parts 
to normal health and function and to compensate for abnormality in such a way 
that we may develop a functionally balanced occlusion. In functional balanced 
occlusion, the cusps and sulci of the opposing teeth are so interdigitated and inter- 
related that all points of contact are in harmony with the voluntary and involuntary 
movements of the mandible. It is important that we are constantly aware of the 
fact that chewing is only a part of the function of occlusion. 

If we are going to make a study of movement, we must know what moves, 
and in what direction the motivating force is traveling. Force is applied and this 
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force must be dispersed with a minimum amount of detriment to the tissues sup- 
porting the dentures. 

MANDIBULAR MOVEMENTS 


Mandibular movements are related to the starting point and to the direc- 
tion of travel. (The direction of the applied force of the muscles of mastication 
must always be kept in mind while discussing mandibular movements.) There 
are four movements that must be recognized as being related to the center of ro- 
tation: (1) protrusion, (2) retrusion, (3) lateral rotation, and (4) direct lat- 
eral shift. 

The temporomandibular joint permits the condyle to move in both a hinge 
action and a gliding movement. In opening, the condyle does move forward. Hinge 
action movements may take place before and after the condyle has moved forward 
from its posterior resting position. Movements of the mandible occur around 
two lateral axes of rotation. The formation of the temporomandibular joint and 
the direction of applied force determines the arc of each. 


VERTICAL MAXILLOMANDIBULAR RELATION 


There are three major requirements for the vertical relation of the mandible 
to the maxilla. The correct working position of the mandible requires: (1) that 
the condyles occupy the anterior part of the temporal fossa, and never the posterior 
or superior part; (2) that the position of the mandible be such that the muscles of 
mastication will function over the distance that is normal for each muscle and 
all muscle groups; and (3) that a free-way space be established which will be 


normal for the individual patient. 


CENTRIC RELATION 


Most mandibular function begins from the posterior resting position of the 
mandible. This requires that tlre centric relation record be made accurately and 
maintained throughout the complete procedure. The centric relation record is 
made by using a correctly positioned central bearing point and a recording mate- 
rial that sets rigidly. The recording medium must exert no resistance to jaw 
closure while the relationships are being recorded. 


FACE-BOW TRANSFER 


The face-bow transfer is made after locating the center of rotation of the 
mandible during opening movement. Then (1) distance from each center of ro- 
tation to the center of the maxillary occlusion rim is determined; (2) the rela- 
tion of the inferior border of maxillary alveolar arch to the cranial plane and the 
centers of rotation is established ; and (3) the distance from the median line to the 
tight and left condvle post is reproduced on the articulator with each condyle post 


at the same vertical height. The correctly oriented casts are secured in this rela- 


tion on the articulator. 
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PROTRUSIVE AND LATERAL RECORDS 










Variation in the form of the temporal fossa from one individual to another. 
from one side to the other, and variation in different parts of the same fossa re- 
quire that these records be made for each individual, and that the articulator he 
set to these records. The records are made at a specific distance from the apex 
of the extraoral tracing by means of a rigid set material that offers no resistance 








to muscle action. 
REFINEMENT OF OCCLUSION 







After the mounting and adjustment of the instrument is complete, the teeth 
are set in balanced occlusion and processed. Then the dentures are returned to 
the instrument for the correction of processing errors and for further refinement 
of the occlusal balance in protrusive and lateral positions. If the dentures are 
removed from the articulator at this point, polished, and placed in the patient's 
mouth with the confidence that a functionally balanced occlusion has been estab- 
lished, disappointment is certain in many cases. Contrary to our good intention, 
we are imposing an almost impossible situation upon the patient. 


This is due to the fact that we have produced an occlusion balanced in only 
one plane on a rigid metal instrument. If the patient keeps the head in the 
same position as it was in when the positional records were made, if the tissue 
resiliency is negligible, and if the denture bases do not move on the supporting 
soft tissues, the dentures will be in the same balance as they were on the rigid 
instrument. However, when the head is moved, or when there is appreciable 
tissue resiliency, or when the denture bases move on the soft tissue surfaces which 
support them, the occlusion of the dentures is no longer in balance. Abnormal 
tooth contacts are made, and because of the application of the laws of friction, ab- 
normal pressures are transferred through the denture bases to the supporting tis- 
sues. In this situation, the denture bases are not the causative factor of the irri- 

















tation that is produced. 












FUNCrIONALLY BALANCED OCCLUSION 








A functionally balanced occlusion can be developed by further modification 
of the occlusal surface of the teeth. With the dentures still on the articulator, 
and the occlusion balanced in a single plane, the lower cast is moved forward 1.5 
mm., and the occlusion is recut in such a way as to avoid the loss of vertical dimen- 
sion. Then the mandibular cast is moved 3 mm. to the distal and the occlusion is 
recut to this relation. The occlusal adjustment is made to balance the contacts in 
the right and left lateral positions in such a way as to leave the vertical dimension 
unchanged in centric position. (The size of the teeth determines the amount that 
may be cut.) 

When the mandibular cast is returned to the correct centric relation mount- 


ing, it is evident that the spillways are well open, both buccally and lingually, and 
that the cusp forms have not been destroyed. The refinement will have produced 
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a more efficient occlusal form, and occlusal balance will have been maintained. 
Space will have been created that will allow up to 3 mm. of movement over the 
normal range without producing abnormal contacts. More favorable angles of 
repose will have been created and the rubbing surfaces will have been reduced. 
The frictional resistance of the complete denture occlusion will have been greatly 
reduced. 


SUMMARY 


The conditions under which dentures are us2d by the patient are quite differ- 
ent from those on a mechanical articulator. A procedure has been described that 
makes possible the development of an occlusion on a mechanical instrument which 
will harmonize with the physiologic surroundings of dentures in ‘function. 
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office over a period of many years. The principal features of this method 
are (1) the securing of nonpressure impressions of tissue at rest, (2) the recording 
of the positive centric relationship, (3) the development of a denture outline to 
follow the junction of moving and nonmoving tissues, (4) the establishment of 
the correct vertical dimension, and (5) the selection and arrangement of teeth to 
allow for lateral movement without cuspal interference on a flat plane of occlu- 
Four appointments are used to carry out the necessary procedures. 


HIS ARTICLE is intended to present a method used successfully in my 


sion. 


Pig. 1. Fig. 2. 


Fig. 1.—The outline of the lower tray. It includes A, the lingual fossa, B, extension below 
the internal oblique line and the retromolar pad, C, the mucolabial and mucobuccal folds, and 
D, the entire retromolar pad. 


Fig. 2.—The outline of the upper tray includes A, the buccal and labial folds, and B, exten- 
sion 3 mm. back of a straight line between the hamular notches. 


Read before the American Denture Society, Chicago, Ill., Feb. 7, 1954. 
Received for publication Sept. 7, 1954. 
*Associate Professor of Prosthetics. 
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FIRST APPOINTMENT—PRIMARY IMPRESSIONS 


Primary impressions are made to build well-fitting trays for the final impres- 
sions. To determine the outline of the custom-built lower tray, it is important to 
have the following regions included in the primary impression (Fig. 1) : 

A. The depth of the fossae on the lingual side of the anterior part of the 
ridge. 

B. Extension below the internal oblique line and the retromolar pad. 

C. The mucolabial and mucobuccal folds. 

D. The entire retromolar pad. 

The outline for the custom-built tray for the upper primary impression should 
include the following important regions (Fig. 2) : 

A. The buccal and labial folds. 

B. Extension on the palate 3 mm. back of a straight line connecting the hamu- 
lar notches. 

A low fusing compound is used, and the impression tray must be shaped in 
such a way to carry the compound to all important regions. The impression com- 
pound must be soft enough to flow readily. 


SPACER WAX 
STOP 


Fig. 3.—Left, Spacer wax on the primary lower cast. Right, Stops in the acrylic resin tray. 


Oversized upper and lower impression trays are constructed by adapting 
spacer wax, 1.5 to 2 mm. in thickness, over the primary casts obtained from the 


compound impressions. The spacer wax is used over the entire area of the lower 


primary cast with stops provided in various places. Self-curing acrylic resin is 
used for the construction of the trays (Fig. 3). 

For the upper tray, spacer wax is carried to the crest of the ridge starting in 
the labial and buccal folds. No spacer wax is used on the palate (Fig. 4). 
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SPACER WAX 






Fig. 4.—Spacer wax is carried to the crest of the ridge on the primary upper cast. The 
upper acrylic resin tray is not relieved in the palatal region. 


SECOND APPOINTMENT 


Nonpressure impressions are made with processed plaster in the custom-built 
trays. With a properly designed tray no difficulties should be encountered. A 
good final impression includes all denture-bearing areas with accurate detail with- 
out impingement by the tray on the soft tissues. The impression border will 
present a rather thin roll. 

A nonpressure impression procedure is chosen because it has been observed 
that the tissues are displaced rather than compressed by pressure and that such 
displacement will cause resorption. This resorption causes loss of retention in 
dentures made by pressure methods even though the immediate results are very 
good. 

Processed plaster is used for the nonpressure impressions. A thin mix of 
plaster is essential to prevent tissue displacement while the impression is made. 
Dentures constructed on casts made with an impression without tissue displace- 
ment will not cause resorption. As a matter of fact, a massaging effect which 
will stimulate the supporting structures will be obtained by the intermittent force 
of mastication. 

The outline of the upper and lower denture is of utmost importance. The 
junction of moving and nonmoving tissue establishes the basic outline or border 
of the denture. The stability of a denture base depends on the stress-bearing and 
retentive areas. The harder areas of the ridge and the palate are stress-bearing 
areas. Between the termination of the ridge and the mucobuccal fold of each 
jaw is a certain amount of resilient tissue which has retentive possibilities. The 
retromolar pad represents another resilient potential for retention. 

Dentures outlined according to the description given will possess maximum 


stability and retention (Fig. 5). 
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An intraoral tracer is used to obtain the correct jaw relations. In order to 
mount the tracing device correctly, a primary centric relation record is made. A 
wax occlusion rim is constructed on the lower primary cast. A soft wax is softened, 
placed on the wax occlusion rim, and seated on the lower ridge. When the jaws 
are closed into this wax, a primary centric relation record for the preliminary 
mounting of the final casts on the articulator is made with reasonable accuracy. 


Fig. 5.—The upper and lower denture outlines on the final casts. 


The articulated casts will facilitate the proper mounting of the tracing device 
and also the arrangement of the upper and lower anterior teeth on the occlusion 
rims for the try-in at the next appointment. 


During the second appointment, the proper tooth shade is selected, making 
sure that the shade harmonizes with the patient’s coloring. ‘Sex, age, personality, 
and complexion are considered in the selection of teeth. 


THIRD APPOINTMENT 


A positive centric relation registration is obtained by means of an intraoral 
tracing device which is mounted accurately on stabilized occlusion rims (Fig. 6). 


The patient will always return to centric relation at the end of a masticatory 
stroke. Centric relation is the most retruded position of the condyles in the 
glenoid fossae from which lateral mandibular movements may be made. It must 
be recorded accurately in order to secure the maximum of comfort and efficiency in 
mastication for the patient. 

Stabilized occlusion rims are constructed, and the tracing device is mounted 
on them. The stabilized occlusion rims are constructed on the casts made from 
the final impression with a flat plane of occlusion at a predetermined vertical dimen- 
sion of 40 mm. The flat plane is established by the incisal edge of the lower 
anterior teeth anteriorly and by the height of the retromolar pads posteriorly. 
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Eighteen millimeters is accepted as the dimension from the labial fold, close to 
the labial frenum, to the incisal edge of the lower anterior teeth. A metal plate 
is mounted on the lower occlusion rim, and a central bearing screw is attached to 
the maxillary occlusion rim at an over-all vertical dimension of 40 mm. The ver- 
tical dimension can be changed at the time the tracings are made by adjusting the 
central bearing screw or at the time of the final try-in. A vertical dimension of 
40 mm. has proved to satisfy the requirements of 95 per cent of all patients. Re- 
lining paste or liquid wax is used for stabilizing the baseplates. 


Fig. 6.—The intraoral tracing device attached to the stabilized baseplates and occlusion rims. 


The stabilized baseplates, with the intraoral tracing device attached, are placed 
in the patient’s mouth and the movements of the lower jaw are recorded. A sharp 
apex of the tracing is necessary to indicate the correct jaw relationship (Fig. 7). 

A plastic control piece which contains a small hole is placed on the lower metal 
plate, and the hole is lined up with the apex of the tracing (Fig. 8). The control 
piece is secured in this position by means of a screw. The central bearing screw 
should slip in the hole of the control piece. 

This correct relationship between the upper and lower occlusion rims is main- 
tained by plaster locks. It is most important that the plaster locks are accurate 
since the success of the upper and lower dentures will depend on proper jaw 
relationship. Therefore, a second set of plaster locks are prepared. They should 
be interchangeable for use after the casts have been mounted on the articulator. 


The upper and lower anterior teeth are arranged and tried in the mouth. The 
shade selection and arrangement of the teeth and the vertical dimension are checked. 
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An increase or a decrease of the vertical dimension may be necessary. If a change 
in vertical dimension is made, it will not affect the centric relationship of the casts. 
The opening and closing movement of the mandible is a hinge action which occurs 
with the condyles remaining in their sockets and acting as rotation centers. There- 


fore, centric relation is constant at any vertical dimension within reason. 


Fig. 7. 


INCORRECT 
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Fig. 7.—Left, A correct tracing. Right, An incorrect tracing. t& 
Fig. 8.—The hole in a plastic control piece is locked exactly over the apex of a perfect \ 
tracing. 
ri 


The final orientation of the casts is accomplished on the articulator. The in- 
traoral tracing produced by the jaw movements of the patient are reproduced on 
the articulator. A simple protractor has been designed for this purpose. The 
lower cast is relocated on the articulator in the proper relation with the centers of 
rotation of the condyles by means of the tracing. The relation of the apex of the 
angle of the Gothic arch tracing to the centers of rotation is determined by measur- 
ing the angle of the tracing and relating this measurement to the articulator 
(Fig. 9). 

An articulator with a lower base that can be moved anteriorly and posteriorly 
as well as laterally is used for the orientation of the lower cast. The proper height 
of the lower cast was established when the casts were mounted previously. After 
final orientation of the lower cast, the upper cast is remounted by means of the 
stabilized baseplates, and the intraoral tracing devices, which are held in the 
correct relationship by the plaster locks, are used. 
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Fig. 9.—A protractor is used to relate the casts to the articulator with the included angle 
of the tracing as the reference point. 


















































Fig. 10.—An articulator with flat incisal and condylar guidances is used. ‘These guidances 
and the occlusal plane are parallel to the base of the instrument. 
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The lower posterior teeth are set up on a flat plane of occlusion. The registra- 
tion of the Gothic arch tracing on a flat plate indicates that the mandible is able 
to move on a flat plane. The selection of teeth that will function on a flat plane is 
very important. It has been observed that the movement of the mandible is 
governed by the occlusal surfaces of the posterior teeth. The articulator used has 
flat condylar and incisal guidance inclinations which are parallel with the flat 
plane of occlusion (Fig. 10). 

In arranging the teeth, close attention is paid to balanced occlusion of the pos- 
terior teeth and a natural arrangement of the anterior teeth. The posterior teeth 
are set so there is no cuspal interference when lateral movements of the articulator 
are made. 

After the dentures are processed, they are remounted on the articulator to make 
sure that no processing error has occurred. Spot grinding may be necessary to 
obtain a satisfactory final balance of the dentures on the articulator. 


FOURTH APPOINTMENT 


No adjustments will be necessary when the dentures are placed in the patient’s 
mouth if all steps have been carefully followed. Centric relation should never be 
corrected at the time the dentures are delivered to the patient. The patient may 
have had dentures with an incorrect centric relation for a long time and, there- 
fore, it will take a day or more for the patient to get used to the correct jaw 
relationship. 

If correct impressions were made, and the proper jaw relationship was estab- 
lished, the dentures will be most satisfactory as far as stability, retention, and 
function are concerned. The importance of esthetics, however, should never be 
underestimated. The patient is interested as much or possibly more in “good 
looking” as in proper functioning dentures. 
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A CriticaAL Stupy OF THE VIEWS ExprREssED By L. E. Kurrtu’ 
A. Marort, D.M.D. 


Basle, Switzerland 











N THE LIGHT OF experimental studies into the movements of the condyle 

by means of the Gysi Kinematic face-bow, Kurth declares “that the graphic 
tracing of the direction of the condyle path in the sagittal plane is definitely altered 
by changing the movement, as directed by the inclined planes of the cusps in tooth- 
to-tooth contact to the central bearing screw moving on a flat, concave, or convex 
plate.” (Figs. 1 and 2.) This statement is only correct on the assumption that 
it is, in fact, possible to determine the direction of the condyle path with the Gysi 
Kinematic face-bow sufficiently accurately. Any prosthodontist who has carried out 
a large number of tracings with the Gysi Kinematic face-bow in patients with or with- 
out natural dentitions is aware that exact tracings are only obtained in a small pro- 
portion of cases because accurate fixation of the heavy and voluminous face-bow, 
styluses, and tracing plates is a long and wearisome business and often fails to 
yield the results expected. This also explains why Gysi insisted that one and the 
same movement of the condyle taking place under identical conditions must be 
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Fig. 3. 

Fig. 1—Frontal view of the four guiding surfaces for mandibular movement in extreme 
lateral direction. (Courtesy L. E. Kurth.) 

Fig. 2.—Tracings of the movements of the right condyle (sagittal view). (Courtesy L. E. 
Kurth.) (The figures and the interrupted line do not appear in the original). | 

Fig. 3.—Tracings of the movements of the incisor point (horizontal and frontal view). 
(Courtesy L. E. Kurth.) 








Received for publication Oct, 23, 1954. 
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traced several times over as a check; by this means, he hoped to eliminate false 
tracings. Unfortunately, Kurth failed to carry out those check tracings and, more- 
over, adopts a totally uncritical attitude toward the tracings of the condyle path 
he has obtained (Figs. 2 and 3). Had he registered each movement of the con- 
dyle several times over as a check, he would have realized that tracings such as he 
shows in curves 2 and 4 in Fig. 2 can only occur where either the face-bow or the 
stylus and tracing plates are insufficiently rigidly fixed. As soon as they are ade- 
quately fixed, regular curves will be obtained. Gysi would, at best, have re- 
garded curve 3 as utilizable, discarding the other three curves as faulty and, there- 
fore, useless. If the irregular curves 2 and 4 really represented true movements 
of the condyle, this would perforce entail a similarly irregular path on the part 
of the articular eminence. This, however,~is not the case—as can easily be con- 
firmed in every skull that is not pathologically altered. A critical examination 


Fig. 5. Fig. 6. 

Fig. 4, 5, and 6.—Frontal view of the three guiding surfaces for mandibular movement in 
extreme lateral direction. (In order to demonstrate the mandibular movements more exactly, 
the Gysi Kinematic face-bow has been omitted from the illustrations.) 

Fig. 4.—Tooth-to-tooth contact. 

Fig. 5.—Flat plane. 

Fig. 6.—Sharply inclined plane. The mandible has to overcome pronounced overbiting. 
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of the tracings registered by Kurth reveals quite clearly that he has not even 
traced the condyle path as accurately as the Gysi Kinematic face-bow would allow. 
Since, moreover, he failed to carry out check tracings, he is not in a position 
to judge whether, or to what extent, errors in tracing may have modified the true 
direction of the condyle path and whether the direction of the condyle path plotted 
by him does, in fact, correspond to its true direction. If one plots the same con- 
dyle movement with the Gysi Kinematic face-bow several times over, it is quite 
exceptional to obtain identical tracings on each occasion; generally speaking, the 
direction of the curves will vary by approximately + 5 °. When one tries to 
utilize Kurth’s tracings, as far as this is possible at all, one finds that his curves 
likewise do not vary by more than + 5 ° (Fig. 2). In such a case, Gysi would 
have regarded these curves rather as an indication of the constancy and im- 
mutability of the condyle path. (Due to shortcomings in the apparatus, the initial 
stages of curves 2 and 4 (Fig. 2) are, of course, worthless. ) 


pS 
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Pig: 7. Fig. 8. 
Fig. 7.—Tracings of the movements of the right condyle (sagittal view). 1, Opening. 
2, Tooth-to-tooth contact. 3, Mandibular movement on a flat plane. 4, Mandibular movement 
on a sharply inclined plane. 
Fig. 8.—Tracings of the movements of the incisor point (horizontal view). 1, Mandi- 
bular movement on a sharply inclined plane. 2, Tooth-to-tooth contact. 3, Mandibular move- 
ment on a flat plane. 


Some years ago, we carried out studies similar to those of Kurth in our clinic. 
In order to eliminate sources of error as far as possible, all movements of the 
condyle were marked on the same tracing plate fixed to the skull in the sagittal 
plane, and the stylus which traced on this plate was rigidly connected with the 
face-bow. The movements of the condyle and of the incisor point were registered 
for the following gliding movements of the mandible: (1) lateral movements 
of the mandibular teeth against the maxillary teeth (tooth-to-tooth contact) (Fig. 
4), (2) gliding movements of the lower front teeth in extreme lateral direction 
on a maxillary plate fixed in the horizontal plane (Fig. 5), and (3) gliding move- 
ments of the lower front teeth in extreme lateral direction on a maxillary plate 
fixed in an inclined plane (Fig. 6). 

The differences in the mandibular movements in this series were considera- 
bly greater than in the series studied by Kurth. As Figs. 7 and 8 show, the 
graphic tracings obtained were more accurate than those of Kurth, thanks to the 
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improved Kinematic face-bow. As these tracings show, the direction of the con- 
dyle path does not alter during any of the three mandibular movements studied, 
while the tracings of the incisor point—due to the varying opening movements of 
the mandible and the extreme lateral movements—produce three different curves. 
That Kurth’s registrations do not tally with the actual direction of the condyle 

path is clear from the following considerations: When the central bearing screw 

performs a sliding movement in a flat plane in extreme lateral direction, the cor- 

responding movement of the incisor point will record a Gothic arch (Figs. 3 and 

8). The direction of this Gothic arch changes when the central bearing screw 

passes Over a convex or concave surface since the mandible must be opened or 

closed in order to enable it to move in extreme lateral direction without losing 

contact with the concave or convex surface. Depending on the changes in the 

curvature of the sliding surfaces over which the central bearing screw passes (viz. 

flat, concave, or convex), it follows that the tracings of the incisor point path 
must also change (Fig. 3). Similar changes are bound to occur when the mandi- 

bular teeth move across surfaces of varying curvature (Fig. 8). The movements of 

the condyle, however, invariably take place over the same surface of the articular 

eminence and always in the same direction, since in every instance the mandible 

glides in extreme lateral direction. Correct recording of the condyle movements 

under these conditions can only serve to demonstrate the constancy and im- 

mutability of the condyle path, since all movements: of the condyle over the same 

surface and in the same direction must, if correctly registered, invariably yield the 

same curve. 
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CONCLUSIONS 
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1. Graphic tracings of the directions of the condyle path under different con- 
ditions (flat, concave, and convex plate; tooth-to-tooth contact) demonstrate the 
constancy and immutability of the condyle path, provided they be obtained under 
unobjectionable conditions. 

2. Graphic tracings of the extreme movements of the incisor point under 
different conditions (flat, concave, and convex plate; tooth-to-tooth contact) yield 
different curves. 

3. Ifthe records of the patient for setting and adjusting the condyle paths of 
the articulator be correct, the one fixed factor of articulation is constant and may 
be assumed to be “a logical foundation upon which the superstructure of an ideal 
occlusion can be based’” (assuming that the articulator is capable of exactly 
reproducing the mandibular movements registered ). 
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Conclusion of Special Section 


The preceding pages have been devoted to considerations of occlusion and jaw relations. 

\n attempt has been made to present many different concepts by those who sponsor the ideas 
presented. If the reader will analyze the methods and the rationale of each, he will find that 
there are many points on which there is a basic agreement. On those procedures and ideas 
about which there is disagreement, it would be well to try to see back of the method, in order 

0 see why the author has chosen the procedure he has described, and to examine further the 

V validity of his thinking. 


FACTORS CONTRIBUTORY TO SUCCESS IN 
PROSTHODONTIC PRACTICE 


H. A. Youne, D.D.S.* 


School of Dentistry, University of Washington, Seattle, Wash. 


UCCESSFUL PROSTHODONTIC practice must be predicated on  suc- 
S cess businesswise and professionally. Practice success from the professional 
or health service point of view could well be measured by the relative rehabilitation 
of the edentulous patient with the aid of the denture prosthesis. 

Rehabilitation consists of restoring the patient to normal health and zest for 
living and to normal social, civic, and business activity which is achieved in prac- 
tice by (1) revitalizing the personal psyche, (2) remedying the oral and facial de- 
ficiencies—functional and physical, and (3) preventing injury, structural loss, or 
impairments of functions. 

Since the complete denture is the vehicle for rehabilitating the patient, the 
“why,” “when,” and “how”’ of creating the prosthesis become important considera- 
tions greatly influencing vehicle qualities, treatment objectives, and end results. 


“WHY” 


The answer to the “why” of creating a prosthesis is found in the recognized 
needs and requests of edentulous patients over the past century. Such needs and 
requests have been for artificial teeth which could chew foods and which could 
improve facial appearance and speech." During these many years, dentists have 
noted other health needs to support the “why” phase. The ‘“why”’ relates to quali- 
ties and values engineered into the prosthesis or to those quality values accruing 
to it by virtue of its in situ presence. 


“WHEN” 


The “when” phase relates to the timing of the execution of complete denture 
treatments. Such treatments are of course predicated upon the instant of becom- 
ing edentulous or the need for re-treatment. There are complications to this timing 
which may hinge upon patient age, health, ambulatoriness, or prosthodontist avail- 
ability. It seems reasonable to presume that readers will have no difficulty in vis- 
ualizing the problematic conditions of this phase; therefore, it merits no special 
discussion. 

Read before the Utah State Dental Association, June, 1952. 


Received for publication Aug. 6, 1954; revised by the author Jan. 13, 1955. 
*Professor and Executive Officer, Prosthodontic Department. 
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“HOW” 


Focusing the operator’s attention upon the many facet factors of the “how” 


phase develops a definite knowledge of (1) the many functions and physical rela- 
tions to be attained, (2) the approaches and obstacles to such attainments, and (3) 
the values which indicate success or failure. 

The need is to consider the “how” aspects of attaining rehabilitation, and one of 
our first objectives is that of revitalizing the control center of actions—the mind. 
Personal psyche is the mental storehouse which triggers off the emotions, wills, and 


actions of human beings. 


REVITALIZING PERSONAL PSYCHE 


Mental discomfort from disturbances in personal psyche have become so influ- 
ential on human health that a special branch of medicine has been created to cope 
with its vagaries. Any dental, facial, or functional abnormality which attracts the 
casual observer’s attention and causes the patient to become conscious of this attrac- 
tion power will create a form of mentally controlled ill-health. 

A primary revitalizing need is that one of remedying the loss of teeth. A sec- 
ondary need is that of recreating facial youthfulness, beauty, and impress of well- 
being. Last is the need to reassure the patient in his belief that the established 
dentofacial values are relatively stable and lasting, yet dependent upon the main- 
tenance of the status quo biologically. 

Patient tolerance to oral physical discomfort is never very high, and discomfort 
with dentures considerably diminishes their usefulness.” Long-continued physical 
discomfort can be so oppressive that denture patients arrive at the conclusion that 
no relief is obtainable except through self-destruction.* Certain malformations, 
malrelations, and malfunctions of dentures can be the cause of discomfort. The 
pain threshold for some denture patients may be so low that they cannot tolerate 
the smallest degree of physical discomfort. In such cases vitamin and hormone 
treatment is sometimes very beneficial. 

It is apparent that the most efficient and physically comfortable dentures will 
be total failures unless mental comfort is also attained, yet mental comfort cannot 
indefinitely inure one to physical discomfort. 

Comfort is a resultant value of compensations and blendings of clinical skill 
and craftsmanship in meeting the health, functional, biomechanical, and art needs 
peculiar to the patient. The influence of comfort and discomfort on treatment suc- 
cess may be debatable; however, personal experience indicates that mental discom- 
fort diminishes in importance only as one approaches dotage. 


ESTHETICS 


One of the most significant values bearing on personal psyche is dentofacial 
esthetics. Denture patients are demanding increasingly denture and facial appear- 
ance values common to the third decade of life, rather than those values common to 
the fourth and fifth decades, which are the decades when dentures are usually 
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needed.* With such requests it is difficult to attain a pleasing, natural appearance 
with artificial dentures. This is more or less a natural difficulty, for operators differ 
in native ability to assess and recreate needed appearance values. Patients differ 
and are deficient in ability to recognize, appreciate, and accept the appropriateness 
of values created for their needs. The prosthodontist’s problem is magnified, be- 
cause patients lack courage to defend their acceptance of his artistic work when they 
are thrust among the “experts” of family and friendship groups. These environ- 
mental background factors cannot be effectively evaluated by the operator, so he 
will probably remain a novitiate artist to his patients and their friends. 


The necessary knowledge and materials are available so that any operator can 
express fully his artistic ability if he so chooses. Present-day teeth possess suff- 
cient range of inherent art values that good results can be created with minimum 
effort and desire. The problem is individualistic and personal, and successful den- 
ture artistry is supported by much observation of the natural dentures, face forms, 
and lip functions, and by many trials with partial successes. The patient has no 
valid recourse if dissatisfied with one’s brand of artistry, yet the operator cannot be 
too vehement in supporting his rights if he is to be successful in this field. There is 
a pressing need for improved patient education on this item. The physical esthetic 
values of positioned teeth would have to be judged in relation to the physical beauty 
values of the face into which they were to be inserted. Such physical esthetic values 
would be as shown in the accompanying table. 








1. Line values 
a. horizontal line e.g., incisal edge line 
b. vertical line e.g., central long axis 
c. curved line e.g., tranverse alignment arc 
d. slanting line e.g., central long axes 
. Mass effect e.g., the massiveness of the labial surface area of the teeth 
. Proportions e.g., the ratio of width to length of the teeth 
. Surface contour e.g., the roughness or smoothness of the labial surfaces 
. Bulks e.g., the mass of denture materials 
. Balance and imbalance har- e.g., as exhibited in any of the items cited 
mony and contrast 
. Highlights-shadows—optical _ e.g., focal light spots, rotated and lapped teeth 
illusions 
. Color e.g., the hue, saturation, and brilliance of related separate 
teeth or of the tooth composition as a unit 
. Asymmetry e.g., difference in right and left component elements of the 
dentures 





A sufficient number of items have been mentioned to illustrate the physical 
esthetic properties of teeth individually or collectively as a denture composition. 
Such items also indicate how easily failure can occur from an inept and slovenly 
performance of tooth positioning. Especially as these values must be correlated with 
the values of a given face in relation to harmony and contrast or as supplementary 
or complementary values. 
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REMEDY OF FUNCTIONAL DEFICIENCIES 


It may seem to be an exaggeration to some readers to consider malfunctions of 
facial components, organs, or tissues as an important deficiency. Yet atypical 
function of the lips, mandible, and eyelids is important in emotional expression, 
speech, vision, and eating. Vertical dimension and mandibular position affects 
all of these functions, and such malfunctions of facial components as are present 
are readily noticeable, for the face is one of the most exposed parts of the human 
body and one which has high attraction power. These functions are also affected 
by the level of the occlusal plane, the bulk and contour of denture bases, and by 
the prominence and inclination of the teeth. Malfunctions of the eyelids tend 
to give a sleepy, half-witted, and pained expression to the countenance which is 
highly objectionable to women. Faulty vertical dimension and mandibular position 
tend to give to the face a brutish, bulldoggish, cross, and ill-tempered expression 
which is objectionable to many men. Such malfunctions as have been cited may 
seem to be best considered under esthetics, which they well could be, yet atypical 
functions are present and constitute part of the fault. 


Modification of speech troubles many patients, yet speech is an acquired habit 
which can be recultivated to meet the existing conditions. Patients are disinclined 
to work at improving their speech, so the dentist must make alterations tending to 
ameliorate the fault. A typical lip function due to changed incisal edge and lip rela- 
tions, reduced tongue space, changed vault contours, and reduced transarch dimen- 


sions is also a cause of faulty speech. The dentist should remember that, to many 
patients, a change of speech is a loss of personal identity, and so it is a cause of 
much patient anxiety and trouble with dentures. 


The most significant intraoral function detrimentally influenced by tooth loss 
and artificial dentures is comminuting function.* Comminuting function is con- 
sidered synonymous with masticatory function, yet masticatory function has, in 
addition to comminution, the phase functions of ingestion, insalivation, and degluti- 
tion. Comminution is that phase function of the nutritional process which prepares 
foods for digestion or it is the physical work of cutting, shredding, and pulverizing 
coarse food masses introduced into the alimentary tract. This work is performed 
primarily as an oral function, secondarily as a stomach function, and auxiliarily as 
an intestinal function. 


The interaction of cutting and crushing blades of opposed teeth is essential for 
efficient oral comminution. Teeth are incidental in executing other phases of mas- 
ticatory function, yet teeth play an important role in executing nonmasticatory 
oral and mandibular functions. The present minimum need and use of oral com- 
minution® permits one to presume that the edentulous patient’s request for a 
comminuting prosthesis is largely based upon the recognition of (1) the disruption 
of an otherwise involuntary act, (2) the ability of a prosthesis to restore the habit- 
uality of their comminuting act, (3) the loss in sensory and physical pleasures 
associated with foods. The patient’s request should be interpreted as a layman’s 
way of expressing the need for the various noncomminuting, rather than the 
comminuting, values of artificial dentures. 
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Professionally, it should be recognized that insufficient or inefficient food com- 
minution tends to create ill-health in the following ways:*° (1) from the strain 
placed on the digestive organs by coarse-milled foods; (2) from the nonavailability 
of foods due to entrapment by coarse-milled foods; (3) from the loss of nutritional 
substances due to the nonliberation of foods from their natural protective housing ; 
(4) from the increased bacterial and putrefactive action due to (a) longer reten- 
tion time in the intestines and (b) the diminished agitation and disturbance of the 
ingested food mass; (5) from the reduced intestinal tone due to (a) the decrease 
in peristaltic action and (b) the decrease in natural cleansing action. 

O’Rourke and Miner" projected that the degree of comminution required is 
peculiar to the individual, and that to determine the need in a given patient re- 
quires consideration of (1) the type of food, (2) the motility of the stomach, (3) 
the volume and character of the gastric secretion, and (4) the condition of the 
individual and his gastrointestinal tract. To execute such a scientific determining 
procedure is beyond the present standards of practice, yet dentists should accept 
the fact that all patients require an oral comminuting function adequate for present- 
day diets, and that the preferred substitute is the intraoral denture prosthesis. 

The factors projected in Manly’s report as important to success in supplying 
comminuting function with artificial dentures are:"' (1) the presence of adequate 
retention and support, (2) that the various balances were implied but not specifi- 
cally stated, (3) a minimum unilateral comminuting working area of 14 sq. mm., 
(4) comfort in using the restorations, and (5) that aging adversely influences suc- 
cess in use. 

Additional factors relating to the attainment of coniminuting function are (1) 
balances—centric occlusal, bilateral, unilateral, and dynamic, (2) uniform initiation 
and adequacy of shearing action, (3) diminished lever advantage given the applied 
force, (4) correct occlusal plane location and orientation, (5) use of correct tooth 
form, and (6) use of a favorable plan of occlusion. 

The noncomminuting roles of teeth have not been adequately differentiated 
or studied; however, it seems plausible to consider them related to esthetics, 
phonetics, and to the maintaining of spatial relations. 


TOOTH FUNCTIONAL RELATIONS 


Incisive function must be provided, either in the protrusive or lateral pro- 
trusive excursion. This function must be uniform in initiation and termination. It 
should involve the anterior teeth in the protrusive excursion or the lateral, cuspid, 
and bicuspid teeth in the protrusolateral excursion. This function must be per- 
mitted in the comfortable, not the strained, range of mandibular movement. The 
potential of shearing action should not exceed 25 per cent of maximum. 

Posterior teeth must give similiar uniform function, timing, and comfort as 
with the anterior teeth. This requires a straight, not a curved, anteroposterior 
alignment. Horizontal overlap is essential to prevent cheek, tongue, and lip’biting. 
The occlusal plane should not descend posteriorly or be appreciably above the dor- 
sum of the tongue. Centric occlusion and proper intercuspation must be present. 
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Centric occlusal balance must be present whether unilateral or bilateral balance is 
used. Today we have the choice of several plans of occlusions which give bilateral, 
unilateral, or centric occlusal balance. The plans of occlusions also offer a choice 
in stress control so that either the upper or lower denture may be favored. Bi- 
lateral plans usually favor the upper denture; unilateral plans favor the lower 
denture; and dynamic balance plans favor both dentures. Any plan of occlusion 
used should receive postprocessing equilibration to yield best results. The procedure 
used depends upon the tooth form and balancing scheme employed. 


PREVENTION 


The scientific-professional concept of denture treatment and construction was 
promulgated about the turn of the century. However, the physical-mechanical 
principles remained influential until Little” introduced the biomechanical concept, 
and DeVan™ introduced the prevention-preservation concept during the fourth 
decade of this century. 

The resultant influence of these two latter workers has not been limited to 
prosthodontics ; and to realize that biologics is rapidly supplanting mechanics as 
a basis of rationalization, one needs only to read late works on oral physiology. 

Preventive values are compensatory values which are not manifested to the 
patient in a recognizable or appreciational manner. Consequently, the dentist is 
confronted with misunderstanding and antagonism when attempting to meet his 
professional responsibility of preventing loss of anatomic structures, impairment 
of physiologic functions, and deterioration in personal psyche for a reasonably 
useful life of the prosthesis. 

Some facets of this preventive responsibility relate to: correct vertical dimen- 
sion because of its influence on physiologic muscle function; correct centric rela- 


tion and correctly associated occlusions and stress balances because of their in- 


fluence on the proprioceptive nerve mechanism controlling the kinematics and 
dynamics of oral functions; correct tooth alignment because of its influence on 
comminuting function, esthetics, and personal psyche. When such factors do not 
possess an interreciprocal compensatory value, the preventive needs have not been 
met. 

Prevention cannot be exercised to the extent required, yet the public is more 
conscious of this important requirement, and hope is sustained that future denture 
prescriptions will indicate the professional view of the required denture qualities. 

Postinsertion checks are made to properly compensate denture forms to tissue 
reactions and patient-use patterns. Such a procedure is preventive in nature, and 
sittings are excellent opportunities to correctly inform the patient on denture 
values and their personal contribution to successful treatment. 


SUM MARY 


Success is dependent upon personal and professional integrity and the pos- 
session of various clinical skills, knowledges, and experience associated with 
appropriate professional and business methods and routines. 
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The building blocks of success are familiarity with the objectives of a denture 
service, the reaction of tissues to dentures, the real and imaginary needs of edentu- 
lous patients, the fundamental principles and procedure routines employed in clini- 
cal and laboratory phases of denture treatments, the execution of postinsertion ad- 
justments, and the adoption of appropriate business methods and routines which 
supplement and complement appropriate professional methods and routines. 
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HE CURIOUS PRACTITIONER is constantly seeking to learn more through 
his apparent failures and is satisfied with nothing less than exhausting all pos- 
sibilities to eliminate them. In the examination of failures, we see magnified 


some of the conditions which are present to a lesser degree in comparatively suc- - 


cessful cases. When we are convinced that prosthetic dental replacements meet 
the biologic and mechanical requirements and still are not satisfactory to the pa- 
tient, it becomes necessary to look for further explanations. If we believe that all 
behavior is purposeful, we must look for possible advantages which the apparently 
unsatisfactory condition offers the patient.’ 

Intensive studies of denture failures often bring to light emotional aspects 
which cannot be ignored. Through studying psychologic advantages to the pa- 
tient, we see some of the predisposing factors contributing to the denture failure 
and thus are in a better position to evaluate the total process. 

Some patients having denture failures, not attributable to biologic a mechani- 
cal causes, manifest considerable distortions in the manner in which they perceive 
various aspects of their environment. These distortions are out of proportion 
to what might be called “normal.’’ Their denture misconceptions are also but one 
aspect of many difficulties in their interpersonal relations. We believe that their 
unresolved needs and personality conflicts work “hand in glove” with the dentists’ 
attempts at treatment. They become focused in denture difficulties. 

From our studies of patients presenting psychologic factors contributing to 
their denture disorders, we have presented two classes. One group presented im- 
mediate failure because of “psychologic gagging.”* Another group adapted ex- 
tremely well to dentures that were unsatisfactory mechanically. These patients 
overadapted and presented long-range complications resulting from negligence on 
their part to seek necessary service. Considerable tissue damage resulted, and in 
some cases extensive surgery was necessary to prepare the mouth for new den- 
tures." 


The opinions and conclusions contained herein are those of the authors and do not neces- 
sarily reflect the official views of the Department of the Navy or of the Department of De- 
fense. 


Received for publication Oct. 14, 1954. 
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OF THE MOUTH 





SIGNIFICANCE 





The mouth, because it is one of the first areas to take on specific meaning to the 
child in its efforts at survival, has important implications. The earliest functions 
centering about the mouth, those of sucking and eating, are aimed at self-preserva- 
tion. Later, the mouth becomes an instrument for the expression of other forms 
of behavior. Tearing and biting become associated with injury and even killing. 
Hating is symbolized through various aggressive expressions. Opposite feelings 
may also be associated with the mouth, such as kissing and various other forms 
of pleasurably-toned behavior. Many attempts at emotional expression are cen- 
tered about the mouth. 

Some experiences remain with us vividly. Others through the mechanism 
of represssion become lost to us consciously. It has been well established that as- 
sociation to psychologically painful stimuli often reactivate old anxieties. Ex- 
amples of the reactivation of repressed traumatic situations associated with oral ac- 
tivity are observed by all dentists in patients who overact to any phase of dental 
treatment. 

The removal of the patient’s teeth often symbolizes, sometimes consciously but 
more often without conscious awareness, an interference with some aspect of previ- 
ous behavior associated with the mouth. In psychotherapy, symbolic material re- 
lating to the teeth is often revealing. In the experience of one of the authors, 
a Marine sergeant seen in extensive psychotherapy had strong difficulties in 
the expression of aggressive behavior which interfered with performance of duty. 
During the course of therapy, as the problem was being dealt with, the patient 
reported a dream in which all his teeth were being extracted and his mouth 
filled with blood. He reported the dream to be so real he awakened with a chok- 


ing reflex. 


ADAPTATION AND THE ADJUSTMENT PROCESS 


During the development and socialization of the individual, certain methods 
are developed to cope with life and especially with threatening situations. These 
adaptive mechanisms may emerge as healthy ones which aid the individual in his 
total well-being, or they may assume characteristics which help the individual 
cope with the situation momentarily but may prove to be uneconomical or even 
destructive in the long run. They later become maladaptive, yet they enable 
the individual to come to grips in some measure for the moment. 

For many patients, the experience in the dental treatment process recalls 
previous times when the individual felt helpless and had to rely on those who 
represented traditional authority for many basic needs and even for life itself. 
The methods learned for use in coping with these periods of stress and conflict 
have become part of the fiber of the adult character structure, and, in any thera- 
peutic process, the total adaptive system becomes challenged. Adjustments to 
present situations, regardless of how temporary or extensive in nature, are pre- 
sumably related to the methods learned earlier for handling life. And in emergency 
situations such as war, disaster, or life threat, we see the full significance of the 
adequacy of the adaptive mechanisms of individuals.* 
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In one group of patients, we found clinical evidence for maladaptation to im- 
perfect dentures. These patients came to the dentist seeking repairs to the denture 
itself (tooth missing, denture broken, etc.) and were apparently not concerned 
with the adjustment to the mouth. Failure to seek service for their>imperfect 
dentures resulted in damage to the supporting tissue—in some instances so ex- 
tensive that surgery was required to prepare the mouth before new dentures could 
be constructed. 






















ACCEPTANCE 





OF LOSS OF ORIGINAL TEETH 





The manner in which an individual accepts the idea that he will have to have 
all of his teeth removed is important in fitting the prosthesis. Presumably the 
removal of original teeth has definite symbolic meaning for each patient and 
will be reflected in the adjustment to dentures. In one group of patients we found 
an acute awareness of the loss to the point where the dentures merely served as 


“bureau drawer pieces,’ while in another group there were conscious efforts to fi 
deny the loss. In discussing his somewhat imperfectly constructed dentures, one ~ 
of the patients in the latter group remarked that he “. . . wouldn’t trade them for > 
his natural teeth.” The mucous membrane supporting the dentures was inflamed = 


at the time of the examination, and he had been wearing the replacements for over 
a year. Physical illness represented loss of prestige to him in the eyes of his 
peers, and it became necessary for him to deny the presence of the disorder and < 
not seek correction. It would also seem that his teeth, and perhaps oral activity, 
had been a source of conflict previously and now became manifest in his denial 
of the unsatisfactory condition. The impact of the social forces of society with their 
lack of toleration of differences, coupled with the psychologic process of adapta- 
tion to reality, forces the patient to reach for an acceptable explanation for his 
loss. The manner in which he attempts to resolve the conflict then becomes 
expressed in his adjustment to the prosthesis. If his perception of the entire 
situation is distorted and he cannot successfully resolve the conflict, the dentures 
literally become a source of irritation to remind him constantly of his dilemma and 
thus reinforce his feelings of inadequacy. Studies of the adjustment of amputees 
to their prosthesis throw additional light on the importance of such meaning 
of the loss or physical injury. Here again we see how this acceptance in a large 
measure determines how the individual will react when the need for such adjust- 
ment presents itself. 





THE TREATMENT MILIEU 










Before the patient enters the dentist’s office, he has developed certain attitudes 
and preconceived notions as to the treatment process. These feelings, related 
to his own previous experiences, his own personality, and the hearsay of others, 
serve to prepare him for the experience. In comparing a group of patients mani- 
festing signs of fear in the dentist’s office, with a group of dental patients ex- 
pressing no outward signs of fear, Shoben and Borland say: 


“ 


. . the attitudes and experiences of one’s family in relation to dentistry seem 
to be a most important factor in determining whether the individual will react with 
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anxiety to the prospect of dental treatment and will therefore tend to avoid oral care 
for a detrimentally long period or to be emotionally disturbed and uncooperative in 
the chair. People come to the dentist set to respond with tension and fear chiefly 
because of the way dentistry has been represented to them in their homes.’”* 












The dental office itself, with its many strange, unfamiliar, and perhaps frighten- 
ing pieces of apparatus, and the dentist with his white coat and meticulous sterile 
cleanliness, both contribute to the feelings which the patient experiences. The den- 
tist may become a symbol rather than a person, much as has been pointed out in 
a recent publication by Reider’ in which he compares a patient’s reactions to a 
psychiatric clinic with his reactions toa church. Reider’ states, 










“|. . an institution serves many patients as a haven of refuge, wherein they feel 
more secure and experience a maternal sort of protection .... Others, in a way, like 
the group of patients, actually go to church; it is the institution which has meaning to 
them and the minister is simply an agent of the church who exists for them pri- 
marily as an impersonal representative of a mightier power.” 













The sum total of the patient’s previous experiences and attitudes may have 
significance in his relations with the dental treatment both in his appearance at 
the office or his lack of appearance. The dentist’s relations with the patient 
are also extremely important, for they help to determine the course of treatment 
as well as his future attempts at seeking treatment. 














THE DENTIST AS A SYMBOL OF AUTHORITY 








Individuals who as adults have not adequately resolved their earlier problems 
of dependency and who have conflicts over authority relations will experience new 
forms of outlet as they attempt to cope with new and threatening situations. Be- 
ing among the “well” involves adult responsibilities and mature methods of be- 
havior which many of these patients have not yet adopted. 

In his professional role of rendering a health service to the community, the 
dentist assumes authoritarian significance in carrying out his functions. As with 
other persons placed in situations involving professional leadership, his claims 
to legitimacy in exercising his authority contain charismatic qualities. By tacit 
agreement, the patient puts his faith in the dentist and soon realizes this involves 
unquestioning obedience. Further, he expects to receive painful inflictions, all with 
the hope that enduring the process will restore him as a “well” member of society. 
In his exercising of charismatic authority, the dentist imposes new demands on the 
patient—demands which often require new modes of adjustment. His claims to 
power are unwritten, but are nevertheless socially and soon individually sanctioned. 
The emergency of the situation and the helplessness of the patient momentarily 
override all other traditions, and the patient conforms without question. He as- 
sumes a totally subordinate position and is temporarily in a state of extreme 
dependency on the dentist with all his strange and mystical apparatus and pro- 
cedures. 

One of our patients, who from all other appearances was a cooperative per- 
son, stated, “I am going to fight you at every turn in making the denture.” Here 
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we see an example of one reaction to the threatening situation. Having been 
able previously to wear a denture for only three days because of gagging, the 
patient outwardly expressed his defiance through the dentist, who to him aroused 
old unresolved conflicts centering around authority relationships and dependency 
needs. His characteristically passive, submissive, but resistive relations with the 
dentist were expressed by such statements as “You could cut my whole throat 
and I wouldn’t care.” His apparent adjustment, although not to his own best 
interests, momentarily serves his purpose: “If I find the pleasure to gag, I will 
gag.” But the total cost is great. His life history and the psychologic studies 
offer confirmatory evidence to his exaggerated needs and point to other areas of 
the personality which are similarly affected. 

Another patient, although presenting a different denture difficulty, showed 
similar needs in his relations with the dentist. Although he endured physical 
pain and great discomfort due to imperfectly constructed dentures, he could not 
risk coming to the dentist to have them corrected. Other conflicts and physical 
disorders were likewise related to his unresolved personality conflicts in the 
studies which followed. 

Thus, we see that the patient’s relations with the dentist have far-reaching 
implications in prosthetic dentistry—implications not often seen when atten- 
tion is paid only to the patient’s immediate complaint or, in the one case presented, 
to his lack of complaint. 


THE DENTIST IN LIGHT OF HIS OWN PERSONALITY 


In considering the total therapeutic situation, the personality of the dentist 
must be considered. In any relationship which takes on the significance and im- 
portance we have noted, the emotional factors of both persons play crucial roles. 
It has been pointed out that one of the occupational hazards of being a dentist 
is apparent in his feelings of depression, fatigue, etc., at the end of the day. 
These often result from his own unconscious conflicts involving aggression and hos- 
tility based in part on his reactions to inflicting pain on others. Further feelings 
are emphasized in the treatment process in the patient’s openly expressed projec- 
tions of hostility to the dentist.* The dentist, indeed, must be able to separate 
his own feelings and reactions from those of his patients if he is to be able to 
perform his services and skills to their greatest advantage. It would seem that 
additional emphasis on individual personality characteristics and on interpersonal 
relations should be placed on training in the dental school. 


MENTAL HEALTH AS A FACTOR IN DIAGNOSING DENTURE DIFFICULTIES 


In all of the patients studied, we found evidence of debilitating personality 
disturbances which were interfering appreciably in their relations with others and 
with their over-all adjustment. Denture difficulties were found to be but one 
aspect of their total personality maladjustment. All of them could profitably be 
recommended for psychotherapy, although in one patient studied, the neurotic 
process was so well crystallized and of such long standing that the prognosis even 
under extensive psychotherapy would be a questionable one. 
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McCartney’ says, “Up to 80% of the patients seen in the dental office 
have neuroses of various degrees and complain of symptoms which may confuse 
the dentist in his attempts to evaluate the oral pathosis.”’ 


Others " have pointed out specific types of neurotic patients which the dentist 
frequently encounters and have stressed the importance of recognizing these 
hinderances to successful dental treatment. 


SUMMARY 


An attempt has been made to point to some of the emotional factors en- 
countered in studying a group of patients presenting difficulties in adjusting 
to dentures. Two general types of difficulties with dentures were presented 
clinically. The first of these manifested itself in the inability to tolerate dentures, 
even though careful examination ruled out mechanical and biologic factors. In 
each of these, the gag reflex was stimulated giving rise to “psychologic gagging.” 
In the other group, the patients neglected to seek service to imperfectly constructed 
dentures until serious tissue damage resulted. Evidence from the life histories 
and psychologic examinations of this group seemed to reveal consistently the use 
of denial by the personality and was especially brought to light in their apparent 
refusal to accept the condition. 

It was suggested that the manner in which an individual views the loss of 
his original teeth will in part influence how he will adjust to his prosthesis. 
Those patients who could not adjust to dentures were found to be acutely aware 
of their loss and the implications, while in the other group, a strong attempt at 
denial of the loss was evident. 


Other factors influencing the success of the treatment process were pointed 
out. These mainly centered about the relationship between the dentist and the 
patient, and the importance of recognizing these factors was stressed. The atti- 
tudes which the patient brings to the dental office, the dental situation itself, and 
the dentist’s own personality, all were found to enter into the success of the total 
treatment attempt. 


While these studies have been largely exploratory in nature, it has been 
amply demonstrated that the patient must be viewed as a total functioning unit. 
The treatment setting in which he is placed and the interrelationships between 
patient, dentist, and the over-all environment must be carefully evaluated. Further 
combined efforts using this approach studying other syndromes should aid con- 
siderably in establishing more adequate diagnostic skills in treatment of denture 


problems. 
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HERE WOULD EXIST a minimum of beauty and harmony in nature if 

form and color were the exception rather than the rule in the world about us. 
To bring this fact into focus, one needs only to drive through such scenic places 
as Yellowstone National Park, the Black Hills, or the Grand Canyon to be in- 
spired by outstanding form as the predominating feature. What is even more 
inspiring is to pause for a moment on the way home from the office on a sum- 
mer evening to witness nature’s sunset color spectacle unfolding on the distant 
horizon. This constancy of form and color harmony so rampant in nature should, 
in my opinion, be the ultimate objective of every dentist practicing the art of 
prosthodontics. His every effort should be directed toward reproducing the 
natural size, arrangement, and color of artificial teeth and replacing the contour, 
structure, and color of the surrounding tissues so as to minimize the “denture 
look” of complete dentures. 

This concept of prosthodontic therapy was most forcibly brought to our at- 
tention by Pound in his recent articles on this subject."* This problem of ap- 
pearance so dominates the patients’ thinking that they are most reluctant to part 
with their last remaining natural anterior teeth, even though they may realize 
and agree with the dentist that their general health would be markedly improved 
if the contemplated complete dentures were made. This appearance phase of den- 
ture construction is the one that the patient and his immediate circle of friends 
are in a position to praise or criticize. This esthetic or appearance phase of every- 
day living so dominates our society that literally millions of dollars are spent 
each year for fingernail tints, skin texture lotions, home permanent lotions, and 
for hair styling and setting. Too, the home appliance manufacturers have grasped 
this concept of harmony of form in designing the thousands of home appliances with 
the “eye appeal” for quick sales. 

We should recognize these principles, utilize the factors of form and color 
harmony, and discard the flat, highly polished, peach colored, glistening dentures 
so prevalent today. We should fabricate complete dentures that compliment rather 

The opinions and assertions contained in this article are those of the author and are not 
to be construed as reflecting the policies of the Surgeon General, or as representing the 
official policy of the United States Army. 

Received for publication Sept. 24, 1954. 

*Colonel, Dental Corps, United States Army, Central Dental Laboratory, Walter Reed Medi- 
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than detract from the patients’ appearance. This would provide an additional 
psychologic stimulus which would be an aid during the initial stages of artificial 
denture wearing and make it a tolerable rather than a trying experience. 


IMITATION OF NATURE 


According to Pound, imitating nature with dentures involves the application 
of three basic principles, each one dependent upon the successful application of the 
others. These are: 


“(1) Anterior and posterior teeth should be replaced in the same natural 
position from which they came relative to the lips, the cheeks, and the tongue. 


“(2) The basic anatomy of the dental arches should be fashioned about these 
teeth in all its natural contours. This cannot be accomplished unless the teeth are 
replaced according to nature’s principles. 

“(3) The exposed surfaces of the denture should then be tinted by an ap- 
proved method to more closely imitate the color of living tissue. Color is dependent 
upon form, and successful color effects can only be made if the contours of the 
natural basic anatomy are present.” 


Pound provided the essential impetus, and initially developed a procedure for 
fabricating more esthetic dentures for our patients... His contribution has stimu- 
lated several manufacturers to make available, to the dental profession, prefabri- 
cated forms for contour waxing of complete dentures. One manufacturer has 
made available a color veneer for providing the denture with more natural color 
effects. The utilization of these prefabricated contour forms and prefabricated 
color forms is quite acceptable as an average solution to the denture base esthetic 
problem. A more gratifying approach to obtaining form and color harmony in 
complete dentures is one which is accomplished in the dentist’s office by the 
dentist or under his immediate supervision. There are patients for whom the 
average result will not suffice. For these patients, the following procedure for 
the fabrication of contour forms is presented. 


FABRICATION OF A STIPPLED SPRAYED PLASTIC VENEER FOR USE 
IN WAXING COMPLETE DENTURES 


1. Fabrication of a Chrome-Cobalt Die Into Which the Pattern Is Sprayed.— 

a. Select a patient with an acceptable arrangement of natural teeth and sup- 
porting tissues. Several sizes may be selected. 

b. Make an impression of this patient’s dental arches and pour a master cast 
of each (Fig. 1). 

c. Spray the buccal and labial surfaces of these casts with a special self- 
polymerizing resin. This resin is described by Walker and Orsinger in the article 
“Palate Reproduction by the Hydrocolloid-Resin Method.” 

d. Remove this sprayed pattern, lay flat on bench, and pour plaster over this 


pattern to obtain a copy of the buccal and labial surfaces of the master casts 
(Fig. 2). 
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Fig. 1—Master casts of a. patient with a normal healthy dentition. 


Fig. 2. 
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Fig. 3. 
Fig. 2.—Plaster copy of the buccal and labial surfaces of the master casts. 


Fig. 3.—Stippled wax patterns of the buccal and labial contours of the master casts. 
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e. Adapt a double thickness of baseplate wax over this plaster mold. 

f. Remove the wax copy and add S.S. White Tenax wax to this pattern. 
Stipple the wax with a tooth brush and lightly flame the surface. This procedure 
produces an accentuated stippled effect (Fig. 3). 

g. Box the stippled pattern and obtain an alginate hydrocolloid impression 
of it. 

h. Pour this impression in a refractory investment (Fig. 4). 

i. Add two sheets of baseplate wax over the refractory cast. Cast the wax 
pattern in a chrome-cobalt metal. (Silver or a technique metal could be used.) 


Fig. 4. 


Fig. 5. 
Fig. 4.—Refractory cast of the stippled wax pattern. 
Fig. 5.—Metal castings of the stippled wax pattern. 


j. Recover the casting and electropolish. Use a rubber wheel lightly over 
the entire pattern area and then highly polish this surface. The mold is now 
ready for use (Fig. 5). 


2. Fabrication of the Plastic Veneer.— 

a. Dust a layer of ethyl methacrylate polymer (Lucite 42)* into the chrome 
pattern mold. Spray special monomer liquid over the powder until all powder 
is saturated (Fig. 6). 

b. Allow it to set for 5 minutes, remove from the mold, and trim off excess. 
This pattern is ready for waxing the denture. These patterns may be stored in 
a refrigerator to prevent hardening (Fig. 7). 
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3. Application of the Stippled Pattern to the Complete Denture Wax-up.—- 
a. Remove wax and baseplate material from the first molar to the first molar 
on the trial denture. 
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Fig. 7. 
Fig. 6.—Ethyl methacrylate polymer pattern in the metal castings. 
Fig. 7.—A stippled ethyl methacrylate contour pattern. 
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Fig. 8.—Stippled ethyl methacrylate patterns applied to the labial and buccal 
surface of the trial dentures. ¢ 


b. Apply a coating of wax to the buccal and labial surface of the cast. a 
c. Apply a thin coating of wax to the tissue side of the plastic pattern. 
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wax used for this application is a mixture of one sheet of S.S. White Tenax wax 
and two sticks of Kerr sticky wax.) 

d. Flame the wax added to the cast from cuspid to cuspid; pass the pattern 
over a flame and adapt it to the cast. 

e. Flame the pattern distal to cuspids lightly and adapt it to position. Trim 
off the excess pattern with a heated knife. 

f. Heat the wax beneath each septal tip with a No. 7 wax spatula, and press 
the pattern to position. 

g. Add wax around the border of the cast to provide ample flange thickness. 
The denture is now ready for processing (Fig. 8). 


Fig. 9.—The completed dentures. Note the lifelike form of the acrylic resin bases. 


4, Tinting.— 

a. After the denture is flasked and separated, discard the stippled plastic con- 
tour pattern, then remove the wax in the usual manner, and apply tinting ma- 
terials* in accordance with Pound’s original procedure. 

b. Pack and cure the denture in the usual manner. 

c. Recover the denture, trim, and polish all except the labial and buccal 
surfaces in the usual manner. 

d. Polish the stippled buccal and labial sections with a prophylactic brush 
wheel. Put a high polish on the entire denture, and it is ready for insertion 
(Fig. 9). (An alternate procedure for obtaining a stippled metal casting in lieu 
of copying a natural dentition is to start with one of the currently available manu- 
facturer’s contour patterns and proceed as described previously. ) 


SUMMARY 


This procedure provides a simple, inexpensive means of obtaining more 
natural appearing buccal and labial contours for complete dentures. The stippled 
surface produced by these plastic veneer forms enhances the esthetic appearance 
of plain pink acrylic resin. The ultimate esthetic result, however, is obtained by 


*The tinting materials used are manufactured by the KaySee Company, Kansas City, Mo. 
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the combination of stippling and tinting. The end result is a denture that com- 
pliments the patient’s appearance in keeping with nature’s scheme of form and 
color harmony. The procedure contributes to a marked saving of time for waxing 
and polishing dentures. The stippled plastic contour veneer is applied to a wax-up 
in approximately five minutes, and the carving and polishing of the buccal and 
labial surfaces of the cured denture is practically eliminated. Therefore, a saving 
of approximately one-half hour per complete denture is possible by the utilization 
of these plastic veneer patterns. 

This procedure, together with meticulous attention to all the other asic 
phases of impression making, jaw relation recording, and balancing of occlusion 
takes the “dental plate” stigma out of artificial denture construction. 
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CONSIDERATIONS FOR ABUTMENTS 


D. Hoyt Simpson, D.D.S 
Atlanta, Ga. 


HAVE BEEN MAINTAINING a concept of mouth rehabilitation for many 
I years, which is, “We can keep those few remaining teeth in the mouths of many 
of our patients as long as they live.’ This may sound absurd to many professional 
and lay people, but if the patient will promise to follow our advice, he or she 
need not be doomed to dentures for the rest of his or her life. 

These abutment teeth have certain inalienable rights such as life, liberty, and 
the promotion of happiness for the individuals in whose mouths they function. 
We can promise our patients they will keep their teeth if they will come in at 
regular intervals for inspection, roentgenograms, prophylaxis, small fillings, cor- 
rection of gingivitis, and above all for balancing of the occlusion. This means 
removing excursive interference and placing all teeth in a harmonious occlusal 
plane. 

Occlusions collapse because of loss of teeth without replacement. This de- 
formity should not be preserved with fixed bridges, but it should be corrected 
with restorations having occlusal balance. The index finger passed over the 
occlusal surfaces of the teeth is a great diagnostic aid in locating imbalance. 

Subgingival examination may reveal periodontal involvement (Fig. 1), trau- 
matic destruction, caries, and hidden calculus. Traumatic destruction of the sup- 
porting structures with its sequelae is probably the prime factor in the loss of 
teeth. This can be prevented if we will but consider the mouth as a machine, 
with each tooth a cog in that machine necessary to its proper function. No machine 
can operate long without all its parts. 

“Considerations for abutments” are all those things we know which preserve 
these remaining teeth such as consideration of the stress and its support, protection 
of pulp, and occlusal balance. When teeth are missing, replacements which 
function in harmony with the opposing teeth and which do not overload the abut- 
ments are a necessary part of this program (Fig. 2). 

Twenty-five years ago I promised a very worried lady that we could save 
her teeth and that she need not have dentures if she would come in at regular 
intervals for (1) inspection, (2) prophylaxis, (3) x-rays, (4) small fillings, and 
(5) treatments and, before all, if she would have the occlusion balanced. She ex- 
pressed her gratitude many times in the twenty-five years she followed this pro- 
gram, and at her death at 78 years of age she still retained her own teeth. Many 


Presented before the Academy of Restorative Dentistry, Chicago, Ill., Feb. 7, 1954. 
Received for publication Aug. 21, 1954. 


375 








J. Pros. Den. 
376 SIMPSON May, 1955 


patients who have lost their teeth are willing to undergo much expense and dis- 
comfort trying to obtain artificial substitutes that function and fit. Why not try 
to preserve the teeth which are more valuable to them than any replacement we 
can supply? Every periodontal fiber we can save is a link to health. 


Pig. 1. 





Fig. 2. 


Fig. 1.—Look below the surface. 
Fig. 2.—Balanced ocelusion. 


FIXED BRIDGES 


The fixed bridge can give the patient the greatest comfort and efficiency if 
conditions warrant its use. The bone structure and attachments must be good and 
the abutments sound with stress that is not excessive. Full coverage abutments 
are preferable, either full cast crowns or veneered full cast crowns. The circle is 
stronger than the horseshoe or staple type preparation (Fig. 3). 

Preparations should be made with true and fast-running diamonds under 
a stream of warm water to prevent excessive heat. I prefer to use no anesthetic 
because it would diminish the blood supply to the pulp. If care is exercised, very 
little pain if any is experienced. I make sure the abutment preparations are parallel 
and that the impressions will withdraw without distortion. A Bridgemeter helps, 
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but sight and judgment are more important. A finish line or champre is estab- 
lished at the gingival margin, and a groove for alignment is prepared on all full cast 
crowns. Hydrocolloid or alginate impressions may be made, but for the individual 
abutment impressions, a copper band, annealed, contoured, and crimped to fit just 
below the gingival margin, will give an accurate compound impression. If there 
are undercuts, this information should be known at this time, and corrections can 
be made. A flange is turned out on the occlusal end of the band for reinforcement 
and easy grasp. On trial removal, the sense of feel tells us if there are undercuts. 
The dies may be copper-plated, poured in stone or silver alloy, and provided with 
dowels for accurate seating in the cast. 

The tray impression is made in pink baseplate wax in which the dies are easily 
aligned and the cast is poured. This impression is accurate enough to build the 
bridge on with one joint left open to be soldered after adjustment in the mouth. 

The checkbite is made in pink wax which is reinforced with a layer of soft 
metal between two layers of wax to prevent the cusps from biting through the 
wax. It is molded over the opposing teeth and establishes the occlusal relations. 





Fig. 3.—The circle is the strongest. 


The individual abutment impressions, tray impression, and checkbite are placed 
in the laboratory box, together with a card containing the patient’s name, time due, 
tooth shade and mold, and any other information needed. The preparations in 
the teeth are coated with an ether-resin solution to seal the tubules. Temporary 
crowns of aluminum or plastic are fitted to each abutment, filled with soft temporary 
stopping, removed, and cemented with zine oxide eugenol cement. The face of the 
plastic crowns may be lined with a suitable shade of silicate cement before cementa- 
tion, 

Thimbles of 24K, 38 gauge gold are burnished on the dies, soldered, and waxed 
to contour and fit. A groove is prepared around the die just below the gingival 
margin to aid in removing the overhang. 

The veneer crown is waxed with a curved gold wire in each proximal region 
for the retention of plastic. Undercuts at the occlusal and gingival margins may 
he provided. Also, the occlusal surfaces of lower bicuspids may be veneered. 

Pontic supports are formed by two half-round wax bars luted to the contact 
area with the flat side up, and with the bars flowing down almost to the ridge and 
up to the adjoining contact. One wax bar is placed under the buccal cusp and 
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the other under the lingual cusp. They are joined to form a rest on the marginal 
ridge of the other abutment. This rest or open joint is soldered after casting and 
adjustment in the mouth. If additional strength is needed, metal occlusal pontics 
with retention loops under the occlusal section may be prepared (Fig. 4). This 
pontic is made by grinding out the face and saddle area of a plastic tooth, attaching 
retention loops, and casting in gold. The wax-up is done directly in the mouth. 


Fig. 4. 





Fig. 5. 
Fig. 4.—Retention for plastic. 


Fig. 5.—Open embrasures. 


A curved blade contours to the face of the veneer or pontic. A Cooley carver 
helps shape the wax. With plastic pontics, the wax is placed over the bars in 
the mouth, and the occlusogingival, buccolingual, and mesiodistal dimensions are 
established. The wax occlusal surface is carved in harmony with the excursive 
movements at this time. After processing, a minimum of adjustments in the 
mouth are necessary before polishing. A good grade of articulating paper, held 
by forceps, shows up facets on the restoration in grinding and excursive movements. 
These facets are relieved to a comfortable balance. 

Interlocking cusps produce traumatic stress during lateral jaw movements. 
The excursive movements of the restoration should be free but with a mortar 
and pestlelike action. If the cusps of the natural dentition are out of balance or 
elongated, these are ground and polished to improve the occlusal balance. The 
patient is told that this must be done before the preparations are started. This is 
like grinding the valves in an automobile engine. 








see CONSIDERATIONS FOR ABUTMENTS 379 

Before cementation, the embrasures should be opened for the free passage 
of dental floss or stimulators (Fig. 5). The highly polished saddle of the pontic 
should allow dental floss to pass between it and the gum with ease, with no binding 
at all. Chronic irritation may result from pressure. If there is extensive bone loss, 


a pink acrylic resin saddle may be used on the pontic with open embrasures for 


a more natural “feel,” provided the framework supports the teeth. 

Dental floss held by the fingers should be easily threaded through the em- 
prasures, and should pass under the saddles, without the least binding, for cleans- 
ing and stimulation of the gingivae around the abutments. 

The completed bridge has favorable esthetics and does not transmit as much 
shock to the abutments as does porcelain or hard gold. An ideal stimulator is 
constructed by drilling a tapered hole in the toothbrush handle near the end. 
About one-half inch of a round toothpick tip is fitted into the tapered hole, wedged 
in position, and used to reach both the buccal and the lingual spaces for cleaning 
and stimulation. 

REMOVABLE BRIDGES 


As tooth-borne appliances, these bridges need a box or definite seat for the — 


resistance of stress. Precision attachments are ideal, but a tapered box may be 
constructed in the abutment restoration, using either buccal or lingual clasp arms 
for retention. ; 





Fig. 6.—Tripod support and an anterior clasp bar. 


I see no need for, and a great deal of danger in, removable bridges replacing 
one tooth. Unless the frame is bilateral, a danger of the patient allowing the 
appliance to slip into the throat or trachea is present. A fixed bridge is much 
safer in these cases. 

Groups of teeth are treated as units and bound together for greater strength 
by continuous clasps (Fig. 6). Veneer crowns soldered together or fixed bridge 
sections may be needed. The underlying bone structure and length of the span 
will determine the type of attachments required. No free-end saddle should be 
included in a removable bridge. Piles offer much greater strength when they 
are bound firmly together. 
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If an abutment clasp is connected directly to a free-end saddle, too much strain 
may cause tissue breakdown and loosening of the abutment. With this type of 
denture there is a “pump handle” movement of the abutment if the saddle tissue 
shrinks (Fig. 7). Partial dentures are entirely different from removable bridges 
in that they are a combination of tooth-borne and tissue-borne appliances which 
function as a unit. Therefore, the connectors between these separate and distinct 
units should have flexibility and should not transmit stress to any one abutment 


(Fig. 8). 
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Fig. 8.—The parts of a partial denture. Above, The tooth-borne section is rigid. Center, 
The spring connectors are flexible. Below, The tissue-borne frame is rigid. 


Partial denture design and construction is too often left to a laboratory tech- 
nician who has little or no knowledge of the mouth conditions. Our patients 
deserve the best we can give them. 

Mouths needing partial dentures may be divided into three classes: (1) those 
with a unilateral posterior edentulous ridge, (2) those with bilateral posterior 
edentulous ridges, and (3) those needing combination removable bridge and partial 
denture restorations. 
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Unilateral Partial Dentures.—In unilateral partial dentures, the stress from 
the saddle should travel over the longest route to, and be distributed evenly over, 
the remaining teeth (Fig. 9). 

Two types of restorations for unilateral cases have proved beneficial. They 
are (1) the flexible bar denture and (2) the spring and hinge denture. 

The flexible bar denture has no direct connector between the adjoining abut- 
ment and the saddle, but, rather, the lingual bar is attached only to the tooth-borne 
section on the opposite side of the arch. The lingual or palatal bar is flattened oc- 
clusogingivally to provide the necessary flexibility. A guide post on the distal 
side of the clasp adjacent to the free-end saddle will control the lateral movements 
of the saddle. The occlusion should be balanced to eliminate lateral stress. 


Fig. 9.—Stress travel on a flexible bar denture. 


Fig. 10.—Two methods of attaching a spring to a hinged saddle. 


The spring-hinge type of restoration makes use of a hinge between the tissue- 
borne and tooth-borne sections (Fig. 10, upper). An 18 gauge stainless steel 
wrought wire spring is attached to the tooth-borne frame and fitted into a tube 
which is placed under the teeth within the saddle at its mesiodistal center. This 
allows for occlusogingival movement of the saddle. 

Another method of attaching the spring (with less bulk) is to anchor it in 
the saddle with the tube in the tooth-borne frame (Fig. 10, lower). A guide post 
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on the distal side of the clasp adjacent to the saddle, with a sleeve on the denture 
base, prevents lateral movement but permits vertical movement. These guide posts 
must be placed in the arc of movement from the hinge which is on the opposite 
side of the arch. 


Bilateral Restorations ——These restorations also may be one piece castings 
with a single strap connector between the saddle section and the clasp section. 
The preferred location of this connector is near the median line. Loose bicuspid 
abutments for the first denture of this design tightened after the denture was 
worn only a short time (Fig. 11).- Crystallization of the cast metal, with possibil- 
ity of breakage, has led to the use of wrought wire spring connectors. 


Fig. 11.—A spring partial denture with a single strap connecting the lingual 
bar to the clasp section. 





Fig. 12.—A spring-hinge partial denture. Note the arc of rotation of the saddle section with 
tubes at the center of movement. Saddles may spring down mesially, distally, or as a whole. 


The spring-hinge partial denture for bilateral cantilever saddles has proved to 
be a most beneficial stress breaker (Fig. 12). A horseshoe-shaped wrought wire 
is fitted along the gingivae, lingual to the abutment teeth. Undercuts are relieved 
on the refractory cast. If the teeth have too much lingual inclination, the wire is 
adapted about 2 mm. above the location of the lingual bar. A “V-shaped” bend 
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Number 3 


is adapted toward the continuous clasp section, and a suitable extension is waxed 
around this “V.” Two lips, which are bent over the spring wire after casting 
for its retention, are provided on the continuous clasp section. The wire is re- 


Fig. 13.—The tubes are aligned on the refractory cast. 


y. 3 
Fig. 14.—Fig. A and B, a paper clip. compass used to align posts for resisting lateral forces. 


moved before the casting is made to preserve the life of the metal. The center of 
each saddle area is marked, and two acrylic tubes are waxed to each saddle 
frame in line with each other (Fig. 13). Posts are waxed on the distal side of 
each clasp parallel to the movement around each tube or in line with the hinge 
arc. A compass made from a paper clip will determine the exact position for the 
guide posts (Fig. 14). 

The ends of the spring wire are grasped with flatnosed pliers at the lingual 
opening of the tubes, the spring is removed from the wax-up, and the ends are 
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bent to fit into each tube. The ends should not extend over 3 or 4 mm. into 
each tube, so they may be sprung together for removal or placing. Wax tubes, 
which are split on top for easy removal of the spring, may be used and bent to 
place after casting; then the spring and hinge framework may be assembled. 
Guides for the posts may be cast or made from sheet metal and soldered or welded 
to the frame (Fig. 15). Motion pictures of these stress-breaker dentures show an 
amazing amount of tissue resiliency under the force of mastication. 


Fig. 15.—A spring-hinge partial lower denture. 





Fig. 16.—A combination removable bridge and partial denture with a spring-hinge attachment. 


Combination Removable Bridge and Partial Denture.—These restorations em- 
ploy methods of stress-breaking to separate the two distinctly different types of 
replacements, i.e. tooth-borne and tissue-borne (Fig. 16). 

Abutment teeth warrant our every consideration. Any method which will 
preserve their life, liberty, and function should be used. With the cooperation of 
the patients, these teeth can be kept in a state of health and will render useful serv- 
ice for life. 


808 MepicaL Arts BLpG. 
ATLANTA, GA. 





REPAIRING CHROME-COBALT CASTINGS 


ArtHuR H. Scumipt,* CoLonet, USAFR (DC) 


Lackland Air Force Base, San Antonio, Tex. 


T IS FREQUENTLY essential that a chrome-cobalt casting be repaired. In 
I spite of the care which may be taken, small pits, holes, or voids may appear. in 
the casting. 

The dentist or the technician should be able to repair the damage without 
completely reconstructing the casting. A knowledge of the principles as well as 
the technical phase is essential, whether it is handled in the dental office or sent 
outside the office. 

Chrome-cobalt alloys have one disadvantage; namely, that when heated in a 
flame as in soldering, the temper of the metal is lost; and it is nearly impossible to 
restore the temper by any method. Because of this fact, welding is particularly 
suited for use in fabricating these alloys. 

Three types of welding are commonly used in industry for joining pieces of 
steel: (1) electric arc welding, (2) oxyacetylene and hydrogen welding, and (3) 
resistance or spot welding. The first two are unsatisfactory in dental use for 
several reasons but principally because of the fundamental properties of the chrome- 
cobalt alloys. 

Chrome-cobalt alloys are widely used in dentistry, and they have many valu- 
able qualities from the dental standpoint. They are extremely strong with great 
edge strength and will take and retain a high polish. Because of these facts, 
resistance type or spot welding is particularly suited for repairing dental chrome- 
cobalt castings. 

The spot welder is simply a step-down transformer so that 110 volt electric 
current fed into it comes out across the welding electrodes at between two or three 
volts potential and with a very high amperage content. 

This is a desirable feature for two reasons: (1) there is no danger to the 
operator from shock while operating the machine because of the low voltage 
across the electrode points and (2) chrome-cobalt alloys offer a very high resist- 
ance to the passage of an electric current. Advantage is taken of this fact by 
inserting two pieces of chrome-cobalt alloy between the two small copper electrodes 
which are under spring pressure. 

The opinions or conclusions contained in this article are those of the author, and are not 
to be construed as official or reflecting the views of the United States Air Force or the Air 
Force service at large. 

Received for publication Sept. 23, 1954. 

*Formerly Professor and Chairman of the Prosthetic Department, College of Dentistry, 


University of Nebraska, Lincoln, Nebraska. Now in charge of the Prosthetic Department and 
“Laboratory, 3700th USAF Hospital, Lackland Air Force Base, San Antonio, Texas. 
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Fig. 1—A defective casting and a piece of band material held in position between 
the two copper electrode points. 





Fig. 2.—All holes have been closed and built up with band material. 


It is now 
ready for finishing and polishing. 
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Orthodontic band material size 0.003 by 150, or a heavier band material size 
0.006 by 170, is ideal for use in the welding process. 

When the electric current is turned on through the electrodes, the heat 
generated is more than enough to melt the chrome-cobalt alloy between the elec- 
trode points (Fig. 1). While the metal is molten, the spring pressure upon the 
electrode points causes the steel alloy to become united by pressure. The smaller 
the electrode point or working tip area, the more effective the weld. Since the 
passage of the current is practically instantaneous, only the area of steel alloy 
between the electrode points is heated (Fig. 2). This permits a union of the 
pieces between the electrode points without overheating any other area, allows 
one to build on any amount of steel alloy necessary, and still preserves the desir- 
able quality of temper in the original casting. 

Gold or gold platinum alloys cannot be united by this method because, unlike 
chrome-cobalt alloy, they are good conductors of electricity. Gold or gold plati- 
num alloys can, however, be united to chrome-cobalt by using the resistance or spot 
welding technique. 


SUMMARY 


This method of repairing with the spot welder and the band material is ap- 
plicable in various locations on a casting. Frequently, the casting of a bicuspid on a 
cast framework will present a hole on the lingual surface usually in the area of 
greatest bulk. These voids can be welded full and to excess the same as on any 
flat surface. 

If a lingual bar or a strut has a weak area due to underwaxing or overfinishing, 
the band material is wrapped around the thin portion and welded to place. Any 
amount necessary to produce the required strength may be added. 

The finishing and polishing is accomplished, and the repaired areas will retain 
their surface and luster indefinitely. 








TEMPORARY CEMENTATION IN FIXED 
PARTIAL PROSTHESIS 
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REVIEW OF THE LITERATURE reveals that little has been written 
about the important procedure of cementation, and due to past accepted 
thoughts, it invariably implies that the cementation is to be of a permanent nature. 
With our past concept of restorative dentistry, such a procedure seemed to be 
adequate. In the last decade, however, extensive and original research has been 
made in the fields of physiology, histology, pathology, etc., coupled with equally 
exfensive research in the clinical application of the mechanical interpretation and 
execution of these basic sciences. In keeping with this trend, many of our former 
concepts must be re-examined. One of these is the cementation procedure. 









The period of time associated with temporary cementation in the past has con- 
sisted of from a few days to several weeks. This concept has changed recently 
since clinical observation has established the fact that restorations may be inserted 
temporarily for periods of many months or possibly years, provided that they are 
examined periodically. It is not my suggestion that past procedures be discarded, 
but rather that a clear evaluation be made of the newer thoughts. The purpose of 
this article is not to expound the virtues of any one procedure, but rather to stimu- 
late other writers to relate their thoughts and experiences on the subject. An ex- 
cellent article was written by Johnson’ on the clinical evaluation of an acrylic cement. 
This brought forth some very interesting and important facts and has added 
greatly to our knowledge of the cementation procedure. Additional material on 
the subject would be greatly welcomed and appreciated by the profession. 


















ADVANTAGES OF TEMPORARY CEMENTATION 





We all have at sometime silently wished it were possible to remove a fixed 
restoration easily, perform the necessary services, and then reinsert the restoration 
unchanged in the mouth. Since most times this is not possible, we frequently 
delay or compromise treatment when confronted with permanently cemented res- 
torations. Such a procedure is not in keeping with good treatment. Years of 
clinical experience have proved that the following factors in the most frequently 
encountered situations make temporary cementation more favorable. 
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1. Temporary cementation permits an easier adjustment of teeth and the 
inserted restoration to a new physiologic relationship. 

2. Prepared teeth may be sedated not once but several times. This is 
particularly advantageous when confronted with hypersensitive teeth. 

3. <A fixed prosthesis may be removed periodically for inspection. Upon 
removal of the prosthesis, the abutment teeth can be inspected for caries. The 
gingival surfaces of pontics may be inspected and, if necessary, altered and polished. 

4. Endodontic treatment can be executed easily, when necessary, if it is 
possible to remove the fixed prosthesis. This is particularly true in the case of 
dowel crowns. If attempts are made to remove dowel crowns that have been 
cemented permanently, one frequently will meet with disaster. 

5. Periodontal therapy can be greatly aided if access is gained easily by the 
removal of the prosthesis. Also, it is possible to determine by direct observation 
the tissue response to such treatment. Restorations permanently cemented may 
limit future periodontal therapy, and in a measure prove harmful. 

6. Upon removal of the temporarily cemented restoration, the design may 
be altered if desired. Occasionally, an intermediate abutment tooth must be 
extracted. When this occurs, such a tooth can be supplied by the addition of 
a new pontic. Previously placed acrylic pontics can be altered if excessive ridge 
resorption has occurred. Extraction of teeth, surgical removal of cysts, tumors, 
foreign bodies, etc., can be accomplished easily while the prosthesis is removed. 
The prosthesis can be reinserted after the surgical procedures are completed. 

7. If one section of a fixed prosthesis becomes defective or is broken, the 
entire bridge may be removed, repaired, reassembled correctly with new connectors 
or abutments, and then recemented. 

8. When inserting immediate fixed restorations, frequently it is difficult 
to secure dryness and freedom from blood in the operative field. In such an 
instance, it is better to cement the restoration temporarily and plan permanent 
cementation at some future time. 

9. In patients where an increased vertical dimension has been attempted 
and it becomes apparent that unfavorable tissue reactions are occurring, the fixed 
restorations may be removed easily and the teeth temporized with new splints at 
a lower occlusal level until it is possible to obtain favorable tissue response and 
tolerance. 

10. Prophylaxis of both natural teeth and artificial restorations can be 
more complete if it is possible to remove the restorations. 

11. After fixed restorations have been removed from the mouth following 
a period of adjustment, it is possible to determine if any overextensions have 
existed either in the region of the pontic or around the abutment teeth. 

12. Due to the physical properties of most temporary cementing agents, it 
is possible to secure a complete seating of the restoration quickly. Occasionally, 
this is not the case when oxyphosphate of zinc cement is used. 

13. Temporary cementation has proved to be a timesaver at the dental chair. 
Problems of insertion are simplified. Occlusal adjustments, prophylaxis of the 
prosthesis, etc., can be done in the laboratory. 




















J. Pros. Den. 


390 EWING May, 1955 


14. After removal of the restoration from the mouth, it is possible to secure 
more accurate roentgenographs of any region or teeth. Also, if postoperative 
roentgenographs reveal that a restoration has not been accurately seated or that 
a foreign body exists, the restoration can be removed at some future time, adjusted, 
and then reinserted. If such a situation prevails after permanent cementation, 
destruction of the restoration will occur invariably when removal is attempted. 

15. Temporarily cemented bridges may be removed without destruction of 
the restoration or injury to natural tooth structure. When attempting to remove 
permanently cemented bridges, this proves to be the exception rather than the 
rule, for frequently teeth will loosen or fracture during such an attempt. 

16. Clinical observation discloses the fact that prepared teeth are less sensitive 
and more receptive to permanent cementation if they have previously been sedated 
by a temporary cement. The prepared teeth seem to tolerate the irritation from 
the oxyphosphate of zinc cements better after temporary cementation. 

17. Temporary cementation is quite advantageous when inserting a full arch 
fixed splint. Such a procedure avoids embarrassment if any one abutment tooth 
must be either treated or removed in the future. In such an instance, it is economi- 
cally more acceptable for both the dentist and the patient if changes in design are 
necessary. . 

18. Frequently natural teeth will change their color. In these instances, the 
adjacent fixed restorations become unacceptable. Temporarily inserted restora- 
tions can be removed easily, pontics or veneers changed, and then reinserted. 


TEMPORARY CEMENTING AGENTS 


In the past, there have been numerous types of temporary cementing agents, 
each having its limited application, but there never seemed to be any that com- 
pletely fulfilled most of our needs. Recently, however, several new commercial 
products have appeared on the market which seem to meet our needs adequately. 

The following is a list of some of the older acceptable products along with the 
newer preparations: 


Zinc oxide and eugenol. 
Zinc oxide, eugenol, and rosin powder. 

Zine oxide, eugenol, and one drop of Black’s 1, 2, 3, Solution. 

Gutta percha. 

Ward’s Tem Pack. 

6. Oxyphosphate of zinc cement and one drop of eugenol. 

7. Oxyphosphate of zinc cement and a small amount of petroleum jelly 
(suggested by Dr. L. A. Cohn). 

8. After a preparation is thoroughly dried, phenolized, and coated with cavity 
varnish, sticky wax can be flowed inside of the abutment attachment and carefully 
forced into place. Application of heat will quickly effect a removal when desired 
(suggested by Dr. Carl Leander). 

9. Commercial products such as Ackerman’s, Coralite, Mizzy’s, and Moyco 
temporary cements. 


1. 
y 
7. 
4. 
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Although any of the above materials can be used, it has been our experience 
that the commercially prepared products are to be preferred—particularly Acker- 
man’s temporary cement or Moyco’s temporary cement with rosin. 

The most important fact in the process of cementation, either permanent or 
temporary, is not the sterilization of the preparation, but the ability to maintain 
complete dryness. Recent investigations have caused some doubt as to the relative 
effectiveness of medications sealing and sterilizing dental tubules. Such investi- 
gations tend to emphasize the need for sedation rather than sterilization. Such 
conclusions seem logical, for it is highly desirable that prepared teeth should be 
free from additional irritation and sensitivity during the process of cementaton. 

One great difficulty in the past was found in the fact that most temporary 
materials used were quite soluble in the oral fluids, and such a condition frequently 
invited disaster. 

When using these new commercially prepared products, one will find clini- 
cally that the insolubility in the oral fluids almost equals that of oxyphosphate of 
zinc cements. In order to minimize future difficulties, it is of paramount impor- 
tance that all castings fit accurately. This will control, in great measure, solubil- 
ity and washing out. 


SUMMARY 


1. Temporarily cemented restorations will serve satisfactorily over long 
periods of time. 


2. Temporarily cemented restorations should be examined roentgenographi- 
cally three or four times during the first year of service, then twice yearly. 
3. Great emphasis must be placed on the necessity for periodic clinical 


examination and inspection. 

4. Patients must be thoroughly instructed in mouth hygiene. 

5. The dentist and the patient must share equally the responsibility for the 
health and maintenance of all restorations. Failure on the part of either to co- 
operate may lead to difficulty and failure. 


REFERENCE 
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HE CHIEF PROBLEM in the preparation of teeth for full coverage is 

the removal of tooth enamel. In addition to being endowed with great 
hardness, the enamel rods are arranged with classic engineering skill. They are 
generally situated at right angles to the outer surface and in this fashion are 
capable of offering maximum resistance to masticatory stresses and abrasion. The 
gnarled arrangement of the rods at the points of greatest wear and strain, namely, 
the cusp eminences, is further evidence of functional design. 

According to conventional methods, abrasive wheel stones are commonly em- 
ployed for grinding away tooth enamel. These stones usually consist of a narrow 
cylindrical member with a flat peripheral edge and opposite flat sides. They are 
mounted on a mandrel for attachment to a source of rotary power. The stone is 
applied directly against the outer enamel surface and pressure is applied in a 
longitudinal or pulpal direction, in order to grind away the enamel by a direct 
abrading process. Inasmuch as the pressure is exerted in the longitudinal direction 
of the enamel rods, the grinding process is exceedingly slow and tedious, because 
of the great compressive strength and abrading resistance of the enamel rod struc- 
ture. This results in the generation of excessive heat with its associated problems 
of proper heat dissipation, discomfiture to the patient, and the possibility of 
pulpal injury. In addition, the long grinding process results in the fatigue of the 
patient, as well as of the dentist. The use of diamond surfaced stones, in con- 
junction with more efficient peripheral cutting speeds, lighter pressure, and 
water sprays have helped to reduce some of these difficulties. 



























A NEW INSTRUMENT 





In order to improve upon conventional methods of removing portions 
of enamel from a tooth, and accordingly considerably reduce the time required in 
preparation, obviate the danger of pulp injury, and relieve both patient and dentist 
from some of the strain inherent in the procedure, a new tool and technique were 
devised. The mechanical origin of this technique is shown in the following ma- 
chine shop procedure. 

Fig. 1 shows a cylinder of cast iron being machined in a lathe. The outer 
crust A, is tough and abrasive, making it difficult to remove by a surface cutting 
action. Instead, the cutting tool B is angulated so that it cuts into the relatively 
soft metal underneath the crust, undermining and removing it with ease. 
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The biomechanical application of this principle was described by G. V. 
Black." Fig. 2 shows the use of an inverted cone bur during cavity preparation. 
The enamel rods are undermined because of the angulation of the cutting blades 
and are therefore removed with greater ease. 

In the accomplishment of this principle in tooth preparation, a method is 
employed, whereby during a considerable portion of the process, the direct longi- 
tudinal pressure usually applied to the tooth is reduced or eliminated, the cutting 
instrument providing for the undermining of the enamel rods by a lateral under- 
cutting action. By this method, the enamel rods are deprived of their respective 
base supporting areas, and are thereby caused to flake off very rapidly. 


Fig. 1. 




















Fig. 1—The hard outer crust of a casting is removed by an undermining process. 


Fig. 2.—The inverted cone bur is used to undermine the enamel rods during cavity prepara- 
tion. 


In order to greatly reduce the manual effort required to maintain: the stone at 
a level for the desired depth of cut, an inclined cutting surface is provided during 
the lateral movement of the tool, the operative pressure during such movement 
at all times having a longitudinal or vertical component in the direction of the 
depth of cut. In other words, there is always present a longitudinal resultant force 
which helps to maintain the tool in its proper position with respect to the depth 
of the cut. This reduces the need to employ pressure against the tooth, thereby 
reducing the amount of heat generated in the grinding process. 

The inclined cutting or grinding surface is effective in creating a larger cut- 
ting area per revolution of the stone. This increases cutting efficiency for equal 
depths of cut. 

Fig. 3 shows a cross-sectional and end view of the cutting instrument. It 
is a permanently mounted, disc-like diamond wheel stone having a circumferential 
peripheral wall and two opposite depressed sides.* The peripheral wall is used 


*U. S. Patent No. 2,685,738 Canadian Patent No. 505087 Foreign Patents Pending. 
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to create an initial cut into the dentine, and the lateral undercutting or stripping 
of the enamel is accomplished by the inclined side walls of the instrument. 

Fig. 4. is a graphic representation of the interplay of forces created against 
the side cutting walls of the instrument while in use. Triangle ABC represents 
the triangle. of forces generated against the cutting wall DE. F’ is a lateral com- 
ponent of force, at right angles to DE. F is the vertical component of force which 













Hig. 3. 
















Fig. 3.—A cross-sectional and end view of the new cutting instrument. 







Fig. 4.—The interplay of forces against the side cutting wall of the instrument. 


automatically helps to maintain the depth of cut. The value of F can be expressed 





by the equation 





r= EF" Sn # 

By experimentation, it was found that a 125 degree taper of the cutting walls 
creates a correct value for F. 

Triangle DGE shows the relationship of the cutting wall DE to the depth 
of cut, represented by the dotted line DG. Since DE is the hypotenuse of the 
triangle DGE, it is longer than DG, thereby providing a larger cutting surface for a 
given depth of cut. 













REMOVAL OF ENAMEL 








Following the creation of an initial step into the dentine, occlusal or incisal 
reduction can be accomplished by a lateral stripping action (Fig. 5). Buccal or 
labial enamel reduction is similarly accomplished, using the dento-enamel junction 
as a depth guide (Fig. 6). Lingual enamel reduction using the same method 
is shown in Fig. 7. Wide areas of enamel which cannot be removed with a 
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Fig. 5.—A, Occlusal enamel reduction. B, Incisal enamel reduction. 


Fig. 6—A, Buccal enamel reduction. -B, Labial enamel reduction. 


7—A and B, Lingual enamel reduction. 
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single stripping movement, require two or more sweeps of the wheel. The 
amount of tooth structure removed can always be judged accurately by observing 
the depth of the step created by the wheel. This helps to maintain proper per- 
spective, thus avoiding the possibility of overcutting. Where there is limited 
operating space due to interference of the tongue or cheek wall, a smaller wheel 
can be used. The wheel can also be tilted in order to accommodate the decreased 
operating space, and the stripping action accomplished in a diagonal fashion. 

The major part of the enamel has now been removed by a very efficient lateral 
stripping action. This also serves to reduce the enamel area of the proximal sur- 
faces by the amount of reduction of the three aforementioned surfaces. The proxi- 
mal cuts are now accomplished by means of permanently mounted diamond discs. 


A. B. 


Fig. 8—A and B, A perforated diamond disc being used for proximal cuts of a molar and 
incisor tooth. 


Fig. 8 shows the use of a % inch perforated disc, which is edge cutting and safe 
sided on one side, being used on the proximal surfaces of a molar and incisor 
tooth respectively. The cut is started at the dento-enamel junction, and the extent 
and amount of tooth structure removed will determine the presence or absence of 
a shoulder. 

The disc perforations allow for visibility of the tooth surface being prepared 
and access for the water spray. This is necessary in spite of the fact that the 
perforations also tend to increase vibration. 

In order to provide proper cutting angulation for the distal surfaces of posterior 
teeth, a cup-shaped disc is provided. Fig. 9 shows how the cut is started at the 
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dento-enamel junction. In the case of the cup-shaped disc, as well as the flat 
disc which is similarly used on anterior teeth (Fig. 10), a safe side protects the 
adjacent tooth. In order to avoid overcutting, the proximal tooth surfaces can be 
engaged directly by the cutting face of the disc whenever access permits. Caution 
should be exercised if disc saws are used, since they do not have a safe side to pre- 
vent injury to adjacent teeth. 


In order to allow for a better edge cutting action and prevent binding at the 
contact area, the discs have been made slightly thicker. This also helps to prevent 
accidental bending of the disc during use, and minimizes the injury to soft tissues 
in case of accidental contact. 


Fig. 9. Fig. 10. 


Fig. 9.—The distal surface of a molar tooth being prepared with a cup-shaped disc. 


Fig. 10.—The proximal surface of an incisor tooth being prepared with a flat disc. 


COMPLETION OF THE PREPARATION 


The major part of the tooth preparation has now been completed, and the rest 
of the cutting is primarily in dentine. For this purpose, there have been provided 
three tapered cylindrical diamond points in graduated sizes that are both side 
and end cutting. They are used to straighten axial walls, create shoulders, round 
line angles, carve occlusal anatomy, and finish tooth surfaces gingival to shoulders. 
Some of these uses are illustrated in Fig. 11. 


One of the cutting characteristics of diamond abrasive is the lack of cutting 
efficiency against soft tissues. It is primarily the angulation and sharpness of the 
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Fig. 11.—A-E, Several uses of the tapered 
cylindrical points in tooth preparation for full 
coverage. 
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edges of the instrument, rather than the presence of diamond particles, that cause 
tissue laceration. Thus the presence of diamond abrasive on the ends of the tapered 
instruments greatly increases their utility, as for example in the creation of shoulders, 
without endangering the gingival tissues. 


CUTTING SPEEDS 


A practical consideration of cutting speed is indicated at this point. The 
excellent cutting characteristics of the diamond wheel previously described permit 
its efficient use at relatively slow speeds, although higher speeds increase cutting 
efficiency and allow lighter cutting pressures to be employed. The use of a water 
and air spray is indicated in order to prevent overheating of the tooth and clogging 
of the cutting tool. This is important at all speeds, since the production of heat 
depends on instrument pressure as well as peripheral speed. 


The discs have large cutting areas and can operate efficiently at relatively 
low speeds. This is desirable in order to avoid the dangers inherent in the use 
of discs, e.g. where tissue damage might result from binding at the contact area, 
with the resultant loss of instrument control. The possibility of disc slippage 
or movement by the patient are additional reasons for using low speeds. The 
peripheral cutting speed of a disc would be represented by the following equation. 


Diameter of wheel X 7 X r.p.m. = Cutting Speed 


In the case of a 7% inch disc rotating at 1000 r.p.m. the equation would be 
% inch X = X 1000 = peripheral speed in inches per minute. 


In order to attain the same peripheral speed with a fine tapered cylindrical 
point that has a diameter of 1/32 inch at its tip, it would be necessary to use 28,000 
r.p.m. The concept of such a high speed involves too radical a transition from 
our present day thinking, and is actually unnecessary in view of the limited 
amount of cutting performed by this small instrument. The medium size tapered 
cylindrical points can be considered in similar fashion from the standpoint of 
quantitative tooth reduction. 


An efficient cutting speed is required however for the heavy tapered cylindrical 
point which has a tip of approximately 3/32 inch diameter. This heavy point is 
used extensively to straighten axial walls, create shoulders, round accessible line 
angles and carve occlusal anatomy. This involves a reduction of the dentine in bulk, 
whereas the refining of the shoulders, line angles, and bevels by means of the 
finer tapered points, requires considerably less cutting. The recommended speed 
should be approximately 9,500 r.p.m., which would provide the same peripheral 
speed for the heavy tapered point as 1,000 r.p.m. would provide for the periphery 
of a % inch disc. Technical improvements are constantly simplifying the problem 
of speed control at the dental unit. 

The use of hand instruments to plane tooth shoulders and the refining and 
smoothing of the preparation is essential in the quest for an even and properly 
placed finishing line. 
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CONCLUSIONS 


A new concept of tooth preparation is made possible by the development of 
an entirely new type of cutting instrument for the efficient removal of enamel 
by an undermining process. 

A step by step technique utilizing a minimum number of instruments greatly 
simplifies the procedure. 

The avoidance of excessive or dangerous handpiece speeds has been stressed 
by means of a suitable evaluation of peripheral cutting speed. This allows for the 
safe and efficient use of each instrument, thereby producing less wear and tear on 
both the patient and the dentist. 
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A ONE-PIECE FIXED BRIDGE 


SEBASTIAN A. Bruno, D.M.D. 
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IXED BRIDGE PROSTHESIS is considered the most convenient form of 

prosthesis because it requires no more care on the part of the patient than 
the rest of the natural teeth in the mouth. This form of prosthesis is inserted 
permanently and must be worn by the patient in contrast to the removable type 
which may sometimes be discarded by the patient for no apparent reason. The 
fixed prosthesis is a precision restoration inserted over the prepared natural teeth 
to blend into the occlusal harmony with the rest of the natural dentition. The 
purpose of this article is to present a technique which will allow the construction 
of fixed bridge prosthesis with greater accuracy and less chair time. 

There are in practice today techniques which employ methods of transferring 
dies of prepared teeth with cast metal transfer copings. These copings require 
an extra casting procedure and do not lend themselves to minor corrections in 
the mouth. The technique to be described diverts from this procedure by using 
acrylic transfer copings which can be very simply constructed with consumption 
of very little time. 

Full series of roentgenograms are made, and study casts are constructed. After 
proper diagnosis and treatment planning, the teeth are prepared in the usual man- 
ner, extending the finish line into the gingival crevice, and copper band im- 
pressions of the teeth are made in well-festooned and annealed copper bands. The 
impressions are copper-plated and attached to Mellotes metal stumps. A tem- 
porary acrylic bridge is inserted over the prepared teeth with a temporary anodyne 
cement so that it may be easily removed in subsequent visits. 


TRANSFER COPINGS 


At this point the copper dies are examined, and any minor discrepancies or 
irregularities with the preparation may be blocked out with wax. The dies are 
coated with a petroleum jelly separator. By means of the brush method, Duralay 
acrylic resin is painted over the die to form an acrylic resin coping. The occlusal 
portion of posterior dies is built high to allow contact with opposing teeth. Knoblike 
projections are made on the buccal or labial and lingual surfaces of the acrylic 
resin coping to allow definite retention and removal with the subsequent impression. 
The acrylic resin coping is brought exactly to the finish line and not beyond 
The coping is sandpapered to a fine edge all along the finish line. After the 
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copings have been satisfactorily fabricated, they are transferred to their respective 
preparations in the mouth (Fig. 1). The copings are carefully checked for gingival 
extensions and adapted to the finish line. Gross discrepancies will necessitate cor- 
rection of the preparation, new copper band impression, and a new die. Since 
only minor corrections may be encountered, however, these can be made on the 
preparations in the mouth by adding acrylic resin to the copings by the brush 
method. After the newly added acrylic resin has set, the altered copings are trans- 
ferred to the dies which are ground, if necessary, to allow the copings to seat 
fully into place. 

With proper care during the preparation of the teeth and proper procure- 
ment of the copper band impressions, little or no correction of the acrylic resin 
copings should be necessary. All of the copings are seated on the preparations 
in the mouth and tested so that they may be removed without too much trouble 
when the plaster impression is removed. In large bridges, where the parallelism 
is to be tested, a half round wire is bent along the occlusal surface of all the pat- 
terns, and held in place by adding soft acrylic resin to the occlusal portion of the 


copings. When the acrylic resin has set, the wire is held firmly to each coping. 





Fig. 1.—Acrylic resin copings on the prepared natural teeth. Note the projections on 


the copings. 


By applying pressure to the wire in an unseating direction, it should be possible to 
remove all the copings at one time. If any difficulty in removal is encountered, 
the preparation should be thoroughly resurveyed and studied and any necessary 
changes made. 

Where the occlusion is lost after the preparation of the teeth, soft Duralay 
acrylic resin may be added to each of the copings, and the patient allowed to close 
in centric occlusion until the acrylic resin has set. A plaster impression of the 
whole arch is made and removed when it is set (Fig. 2). A counter impression is 
made in alginate, and the temporary bridge is reinserted with temporary cement. 

The copper-plated dies are then seated into their respective copings in the 
plaster impression. The dies will fit snugly into the copings. (Fig. 3). The stumps 
of the dies are lubricated lightly with petroleum jelly and luted to the impression 
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at the gingival area in such a way as to be very sure that all undercuts are blocked 
out. The plaster impression is boxed and poured in stone, leaving the very tip of 
the stumps exposed. After the stone has set, the cast is separated, and the dies 


are pushed out from the base of the cast. The dies and copings are thoroughly 


Fig. 2. 


Fig. 3. 
Fig. 2.—The plaster impression with the acrylic resin copings in place. 
Fig. 3.—Plaster impression with the dies inserted into the plastic copings. 


cleaned of plaster debris. The countercast is articulated with the working cast, 
luted together, and mounted on a suitable articulator, providing access to the die 
stumps from the base of the cast (Fig. 4). 

The articulator is separated, all the wax is removed from both casts, and the 
copings are brushed clean again. The buccal and lingual projections on the copings 
are ground flush; the acrylic resin on the occlusal surface is ground so that it does 
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not contact the opposing teeth. In cases involving veneer crowns, the labial or 
buccal part of the coping is ground very thin to allow enough space for the acrylic 
resin veneer which will be added later. 

When anterior bridges are constructed, gold and acrylic resin veneers are used 
with gold and acrylic resin pontics. In this case, the dies may be removed from 
the cast and stock acrylic teeth selected to fit the entire span. Once the teeth are 
selected, the dies are replaced with the acrylic copings. The tooth selected for each 
abutment is ground so that only the labial veneer remains. These acrylic resin 
veneers are luted to the acrylic resin copings. The same procedure is carried cut 
for each pontic. The veneer for each pontic is set into alignment with the adjacent 
teeth, into occlusion with the opposing teeth, and luted into place with soft 


carding wax. 






Fig. 4.—Articulated casts with the dies in place. Note the base of the cast is protected with 


modeling clay to allow access to die stumps. 





A plaster index of the labial surfaces of the teeth waxed in position is made. 
When the plaster index is removed, the veneers are lubricated with petroleum jelly, 
and both the plaster index and the cast are lubricated with mineral oil. Each 
veneer crown is then waxed, using the acrylic coping as a base, so that the wax 
pattern can be properly contoured at the gingival margins. With the labial veneers 
in place, the plaster index is brought into position on the cast, and the pontics are 
waxed and carved. The pontics and veneers are luted together at the contact 
points. The labial acrylic veneers are pealed from the wax patterns which are 
then undercut for acrylic retention, and the bridge is sprued for casting (Fig. 5). 

The sprued wax bridge pattern is isolated from the cast by Mouldine (Fig. 5). 
The wax pattern is coated with Debubblizer to lower the surface tension of the 
wax. The refractory investment and water is carefully weighed out in the proper 
ratio and properly spatulated. The refractory investment is painted over the 
sprued bridge, and a strong core of the refractory investment is built up (Fig. 6). 
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Fig. 5—The wax bridge with acrylic retention is sprued and surrounded completely by 
a Mouldine ledge. 


Fig. 6.—The sprued bridge with the refractory investment core. 


Fig. 7.—Six-unit cast bridge cleaned of refractory investment, pickled, and seated on the cast. 




















406 BRUNO J. “ Den. 


When the investment is set, the pattern is removed from the cast and waxed to 
the sprue base. Debubblizer is applied to the inside of the crown patterns which 
are now exposed. A casting ring lined with asbestos is placed over the sprued 
bridge. Refractory investment is painted into the inside of the crowns, the surface 
of which is the original acrylic resin coping, and the casting ring is filled with 
refractory investment. 

This investing technique prevents movement of the parts since it is rigidly 
encased in refractory investment while the pattern is lifted off the cast. Since 
the copings are made of acrylic resin, the possibility of any great dimensional 
change due to temperature variations of the investing material is reduced. Since 
the abutments and pontics are cast in one piece, soldering is eliminated. Soldering 
often leads to discrepancies due to the dimensional changes in solder or movement 
of one of the parts when they are removed from the cast. 


Fig. 8.—The bridge in the patient’s mouth. 





Fig. 7 shows a six unit bridge cast by this technique. The bridge has been 
cleaned of investment, pickled, and seated on the cast with no resistance. The 
sprues are cut from the bridge, and the bridge is finished and polished. 

By means of the plaster index, the veneers are waxed into their proper places 
on the abutments and pontics. The contact of the pontics with the ridge is assured 
by careful scraping of the cast. The abutment veneers are waxed at the gingival 
region after the bridge is removed by seating each individual die in place and adding 
wax to correct the gingival finish line. 

After careful examination, the bridge is invested in stone with all the veneers 
facing upward. The upper half of the flask is poured in stone, and when set, the 
flask is boiled in water and separated. A separating medium is applied to both 
halves of the flask. The gold is masked out by means of an opacifier, the veneers 
are painted with acrylic liquid, and soft acrylic of the same shade as the veneers is 
interposed between both halves of the flask and pressed in a bench press. The 
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flask is opened, and the veneers are now attached to the gold. The soft excess 
acrylic resin is trimmed from around the veneers, and a sheet of Cellophane is 
interposed before the final closure. 

The bridge is processed according to the specifications for the acrylic resin 
used. The bridge is thoroughly cooled, and deflasked. The bridge is finished, 
polished, and seated on the cast. The next step is the insertion of the bridge in 
the mouth. 

The bridge is inserted in the patient’s mouth with temporary cement for one 
week. The tissue under the pontics is examined after this time and any necessary 
changes are made. The crowns are cleaned of temporary cement, and the bridge 
is cemented into place with oxyphosphate of zinc cement. (Fig. 8). 


SUMMARY 


The technique makes use of acrylic resin copings for transferring the dies 
to the master cast. It utilizes the same acrylic resin copings as the final patterns, 
thus reducing dimensional changes due to variations in temperature. The investing 
procedure allows the casting of bridges in one piece. It eliminates the use of solder 
and avoids the discrepancies and discoloration connected with soldering. The use 
of prefabricated acrylic veneers from stock acrylic teeth eliminates the hazard 
of improper shading of the veneers. 

This approach to fixed bridge prosthesis allows the construction of a bridge 
to be divided into three stages: preparation, impression, and insertion. It de- 


creases the chair time and increases the accuracy of the laboratory procedures. It 
produces a better esthetic result without involving any more equipment than is 
found in the average dental office. 


23-33 30TH AVE. 
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A SIMPLIFIED HEAD POSITIONER 


For LATERAL HEAD ROENTGENOGRAPHY 


Cuarves G. SLeEICHTER, D.D.S., M.S.* 
Bethesda, Md. 


NTHROPOLOGIC and dental investigators have made profitable use of 
A the positioned head roentgenogram introduced in 1931."* Since the advent 
of this type of roentgenogram, its value in diagnostic and research work has become 
indisputable. Numerous head holders have been designed** which are satisfactory, 
but they ordinarily involve the use of integrated roentgen-ray tubes, elaborate head- 
positioning devices, or considerable manipulation of parts before the roentgeno- 
graph can be made. 

The instrument presently described provides a simple and inexpensive means 
for obtaining adequately positioned lateral head roentgenograms for diagnostic 
work. Construction of this positioner can be accomplished in a few hours. All 
parts are fabricated of commercially available soft aluminum, plastic, and standard 
fastenings (Table I). The positioner is designed to be used with a dental x-ray 
machine, an adjustable stool, and standard 8 by 10 inch metal x-ray cassettes with 
intensifying screens. The cassette is retained in the channel by friction. 


TABLE I. MATERIAL List FoR HEAD POSITIONER AND CASSETTE HOLDER 





. Plastic rod 3%” x 8” 
2. Plastic rod 1” x 1” diameter 
3. Plastic’sheet 4° x 2” x 12” 
4. Aluminum sheet 14” x 1” x 12” 
5. Aluminum angle 34” x 4%” x 10” 
. Aluminum angle 34” x 1/16” x 6” 
Screws and bolts as needed. 


The typical arrangement of x-ray source, head positioner, and subject are 
illustrated in Figs. 1, 2, and 3. The head is immobilized by insertion of the ear 
rods to the maximum comfortable depth in the external auditory meatus. The 
preciseness of roentgenograms produced through use of this device is dependent 
upon the care taken in seating the subject comfortably and inserting the ear rods 
to a sufficient depth to immobilize the head. 

The ability to obtain roentgenograms that are undistorted and reproducible 
with this type of head positioner is of prime interest. For that reason, a series of 
roentgenograms of children were made. The subjects were taken from the head 
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positioner, then the entire technique was repeated and a second exposure was 
made. The first and second films were traced and a second tracing made of the 
first film. All tracings were done with a hard pencil on 0.003 inch cellulose acetate 
tracing sheets. 


The degree of variation in angular measurements taken from repeated roent- 
genograms was found to be comparable to the variation noted in retracings of 
single x-rays (Table IT). 


TABLE II. ReEpRoDUCIBILITY OF ROENTGENOGRAPHIC RESULTS 











cases Mean deviation of SNa 


Tracing of repeated x-rays 0.36 degrees 
Repeat tracings of same x-ray 0.33 degrees 





SNa is the angle at nasion formed by connecting the points: center of sella tursica, 
nasion, and the most labial part of the maxillary left incisor crown (Fig. 4). 


Fig. 1—Photograph showing head positioner in use. 


Skin exposure by roentgen rays is a factor to consider in serial studies of 
living material. The exposure produced at skin level by use of the described 
equipment, a temporomandibular joint laminagraph, and an intraoral dental x-ray 
are compared in Table III. These measurements were made with a Victoreen r 
meter and corrected for temperature, humidity, chamber calibration, filtration, and 
backscatter. 
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Wood support for 
x-ray head 


Standard dental x-ray 
extension arm and yoke 
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Head Positioner fastened 
a to block 
6" block between 
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— (8 x 10 with 
intensifying screens) 





Central ray 90° 
to wall 





60’. 
Measured from x-ray target 
to midsagittal plane of 
patient's head 











Subject to be seated on 
adjustable seat or chair 











Fig. 2.—lIllustration showing relative position of head holder and film to the source of 


roentgen rays. 
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Fig. 3.—Schematic drawing of head positioner. 
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The above data demonstrate that a simplified head-positioning device will yield 
roentgenograms of good quality (Fig. 4), consistently reproducible, and with a 
comparatively negligible amount of roentgen-ray exposure to the subject. The 
availability of an inexpensive method of obtaining standardized lateral head roent- 
genographs utilizing office equipment provides a means for a more _thor- 
ough clinical evaluation of many procedures carried out by general practitioners 
and:specialists in the dental field. 





Fig. 4.—Head roentgenograph produced with head positioner and standard dental x-ray ma- 
chine. 


TABLE III. SKIN EXPOSURE PRODUCED BY VARIOUS TECHNIQUES 





























PROCEDURE KV Ma SEC. FILTER DISTANCE AV. SKIN DOSE (IN r) 
Lateral head film 65 10 3:5 None 148 cm. 0.227 
Lateral head film | 65 10 a5 2 mm. Al. 148 cm. 0.061 
Intraoral film 60 10 2.0 None End of plastic 4.73 

cone 19.3 cm. 
Intraoral film 60 10 2.0 2 mm. Al. End of plastic 1.05 
cone 19.3 cm. | 
Laminagraph 66 10 2.75 | 1 mm. Al. 128 cm. | 0.59 
| 
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THE PROSTHETIC MANAGEMENT OF ORAL AND FACIAL 
DEFECTS FOLLOWING CANCER SURGERY 


ANDREW J. ACKERMAN, D.D.S.* 


New York, N.Y. 


-YX HE EDUCATIONAL PROGRAM on cancer makes it one of the most 

widely discussed diseases by both the professions and the lay public. Cancer 
may occur at any age and attack any part of the body. About 30 per cent of the 
incidence of the disease is in the head and neck. In this area it is often necessary 
to perform radical surgery to eradicate the disease completely. Very often’ un- 
sightly and incapacitating defects of the face and oral cavity are left as a result 
of such treatment. It is inconceivable that the treatment ends with the elimi- 
nation of the disease, for these patients must be rehabilitated. This can only be 
brought about through the correction of these defects so that the patients may 
again return to public life without embarrassment. Psychiatric aid may be needed 
for some patients, but the great majority will respond with the correction of the 
defects. These may be treated by the plastic surgeon, the prosthodontist, or both. 

Defects of the mouth and face can be grouped into three main categories: 
namely, defects of the upper jaw, the lower jaw, and the face. It is felt that 
the degree of disability to the patient follows in this same order. 


PROTHESES FOR DEFECTS OF THE MAXILLA 


The surgical treatment of tumors arising in or adjacent to the maxilla fre- 
quently necessitates the removal of portions of the alveolar ridges and of the hard 
and soft palates. There then occurs a direct passage from the oral to the nasal 
cavity, and the patient can neither enunciate clearly nor take food or drink by 
mouth without its passage into the nasal cavity. To alleviate this condition, a 
temporary obturator should be constructed as soon as possible after surgery (Fig. 
1). This appliance may be inserted within a few days to a week or two post- 
operatively. It should be designed to be light in weight and inexpensive. It 
is constructed of acrylic resin with wrought clasps and without teeth. This 
temporary appliance is worn until the wound healing is complete, and then it 
is replaced by a permanent obturator. Many of the defects are of a simple type, 
and a few problems are encountered. An example. would be a unilateral resection 
of the maxilla with teeth present in the remaining half (Fig. 2). A posterior 
extension of the bulb portion of the obturator rests on the floor of the nasal 
cavity, and the clasping of the remaining teeth affords good retention of the den- 
ture (Fig. 3). 

Read before the Academy of Denture Prosthetics, Miami Beach, Fla., April 16, 1984. 
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Fig. 1—A temporary obturator for an edentulous patient. It was inserted one week after 
surgery. 
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Fig. 2.—Diagram showing the position of the obturator with a posterior extension of the 
obturator bulb into the nasal cavity, 
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Fig. 3.—An obturator to close the opening into the nasal cavity of a dentulous patient whose 
left maxilla had been resected. Adequate retention is provided by the remaining teeth. 
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As the defects increase in size and other portions of the palate are involved, 
retention becomes a greater problem and weight a very important factor. Even 
one or two teeth are a valuable adjunct in retention, and weight can be lessened 
by the construction of a hollow bulb (Fig. 4). This may be done in several ways, 
but the simplest satisfactory method is by constructing the denture in two separate 
parts and cementing the two together (Fig. 5). 


Fig. 4.—An obturator for a large defect of the hard and soft palates. The denture was 
made hollow to reduce its weight. 
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Where larger portions of the hard and soft palates are missing, particularly 
the posterior portion of the soft palate, a satisfactory obturator can still be con- 
structed. The bulb should be carried posteriorly to within a few millimeters of 
the posterior pharyngeal wall, but it should not be contoured to the normal down- 
ward curvature of the soft palate which would cause the denture to be dislodged 
in the act of swallowing. If the bulb is placed high enough in the nasopharynx 
so as not to come in contact with the pharyngeal muscles, a good seal will be 
obtained (Fig. 6). 


eryls a 
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Fig. 5.—A, The technique of constructing a hollow obturator. B, A hollow obturator before 
cementation. 


One of the most difficult obturators to construct is for a situation in which 
the hard palate has been removed completely together with portions of the soft 
palate. Extensions into the nasal cavity must be utilized for the retention of 
such a denture. The posterior and anterior portions of the denture are the two 





= J. Pros. Den. 
ACKERMAN May, 1955 


x 
Fig. 6.—The bulb of this obturator to close the soft palate is carried high enough into 
the nasopharynx to avoid displacement by the pharyngeal muscles during swallowing. 
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most desirable locations for these extensions. The posterior extesion would 
rest on the floor of the nasal cavity at the rim of the defect, and the anterior 
extension would be in the region of the nasal spine. Obviously, one of these 
extensions must be movable in order that the denture may be inserted and re- 
moved and yet remain fixed in its retentive position. The anterior extension is 
the one favored for movement since it is most accessible to the patient for manipu- 
lation. To facilitate retraction and extension of the anterior portion, a section 
of the obturator is made movable. This section includes the anterior extension 
and a couple of the anterior teeth directly below it (Fig. 7). This complete, 
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Fig. 7—A diagram of an obturator with a movable anterior section for retention. A, The 
position of the anterior section for insertion. B, The position of the anterior section after in- 
sertion. Note the wire lock. 


all-in-one unit is hinged at the rim of the defect, having a wire insert to lock it 
in its retentive position. When inserting the obturator, the patient brings the 
anterior teeth of this section forward, thus retracting the anterior extension. The 
posterior portion is placed in position first, and then the teeth are pushed back 
into normal position bringing the anterior extension forward in its retentive po- 
sition, and the wire insert is placed in locking position. This procedure is re- 
versed for removal of the denture (Fig. 8). 


Patients with obturators frequently complain of the passage of fluids through 
the nose while drinking. It has been determined that the fluids are forced into 
the nasal cavity during the act of swallowing when the soft palate rises and the 
tongue comes in contact with it. The fluids then run along the medial side of 
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Fig. 8—An obturator for a patient whose entire maxilla had been removed. Note the 
movable anterior section. 
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the bulb and out through the nose. This condition can be corrected for about 
95 per cent of the patients by drilling a channel through the bulb portion of the 
obturator at the posterior medial border, running diagonally to the bicuspid 
region below the rim of the defect. The posterior end of the channel is funneled 
out to permit the fluids to enter and be by-passed back into the mouth through 
the bicuspid opening (Fig. 9). 


Fig. 9.—An obturator provided with a channel through the bulb for by-passing fluids into 
the oral cavity. 


PROSTHESES FOR DEFECTS OF THE MANDIBLE 


The surgical treatment of tumors of the lower jaw quite frequently necessitates 
the removal of a portion of the mandible, resulting in the loss of normal relation- 
ship of the remaining portion of the mandible to the upper jaw. There is a cos- 
netic deformity, due to the remaining fragment turning inward and backward, 
in addition to that caused by the tissue loss resulting from the removal of the 
tumor. There are two main problems in these cases, the restoration of function to 
the remaining segment of the mandible and cosmetic improvement. The restoration 
cf the masticatory function is most important. Cosmetic improvement is rarely 
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sufficient to restore the patient’s face to the normal facial contour due to the great 
amount of tissue loss and formation of cicatricial tissue. Because of the possi- 
bility of pressure necrosis in these regions, the restoration of facial contour must 
be limited to the condition as found. 


Fig. 10.—A removable silver-flange splint to maintain occlusion for a patient with a 
partial mandibular resection. The flange in contact with the upper teeth prevents mandibular 
displacement. 


The establishment of some masticatory function should be the first consider- 
ation for these patients, and it should be planned preoperatively. The thought 
must always be kept in mind that it is important to retain the normal alignment 
of the remaining portion of the mandible to the maxilla. Preoperative casts should 
be made for all patients since this is practically the only way that an exact maxillo- 
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mandibular relationship can be obtained postoperatively. Temporary retainers can 
be made preoperatively so that they may be inserted immediately after surgery. 
For example, let us consider a unilateral mandibylar resection from the mid- 
line to complete disarticulation for a dentulous patient. Some method or appliance 
should be devised, immediately postoperatively, to maintain the normal relationship 


of the remaining fragment of the mandible to the upper jaw. Immobilization of 
the mandible to the maxilla by intermaxillary wiring or cap splints could be em- 


ployed. For dressings and irrigations, however, it would be more advantageous to 
enable the patient to open and close the mouth. This could be accomplished with 


Fig. 11—Appliances for a patient with a unilateral mandibular resection. Note the flange 
to prevent a lateral rotation of the mandible. 
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the maintenance of normal alignment by the construction of a flange splint, of 
metal or plastic, which fits over the lower teeth and has a flange or guide plane 
extending into the upper bugcal vestibule, and which rides against the upper pos- 
terior teeth, preventing the mandible from turning toward the resected side (Fig. 
10). A common complaint without such an appliance is of pain in the remaining 
temporomandibular joint which results from the abnormal position of the condyle. 
These appliances are worn until a permanent correction of the disability can be 
considered. 
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Fig. 12.—A split tube is attached to the upper teeth, and a bar is hinged from the lower 
appliance to provide a pseudotemporomandibular joint. 


The design of the permanent appliance will depend greatly on the oral post- 
operative findings. There are no set rules or types of appliances that will serve 
for every patient, and one must improvise for each patient to obtain the best re- 
sults. There are, however, some fundamental principles that afford a starting 
point in the construction of a functional appliance. Every patient should have 
some means for maintaining centric occlusion for mastication. This may be 
accomplished by a guide plane or by the establishment of a pseudotemporomandi- 
bular joint. 

The guide plane may be a flange similar to that used on the temporary splint 
(Fig. 11). It is used principally in cases where the tongue is sutured high on 
the cheek of the resected side, as is done in many of the so-called “commando” 
operations. (This operation is performed on patients with tumors involving the 
tongue, floor of the mouth, or the mandible, with metastatic involvement of the 
neck.) Removal of the tumor and mandible with the neck dissection is done in 
one operation, and for primary closure of the oral cavity, the tongue is sutured 
to the cheek. In these patients, there is no space for the mechanism necessary for 
the ideal type of appliance, which would establish a pseudotemporomandibular 
joint. The flange is extended upward from the lower appliance to ride on the 
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Fig. 13.—A split tube and hinged bar pseudotemporomandibular joint appliance for a 
patient with a unilateral mandibular resection. Note that the appliance prevents displacement 
of the mandible to the resected side. 
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buccal surfaces of several of the upper posterior teeth. This appliance gives support 
and normal alignment to the remaining portion of the mandible, but it lacks pro- 
visions for lateral excursions. 

When sufficient space exists on the resected side, the ball and socket type of 
pseudotemporomandibular joint may be employed. This enables the patient to 
execute all of the normal movements of the mandible (Fig. 12). This joint is 
established in the third molar region of the upper jaw on the resected side. A 
split tube, open anteriorly and closed posteriorly, is incorporated in an upper ap- 
pliance or attached permanently to the upper molar teeth to serve as the female 
portion of the ball and socket joint. A ball end of a bar from the lower appliance 
fits into this tube, and completes the pseudotemporomandibular joint. It is 
hinged to the lower appliance on the resected side at the cuspid region. The bar, 
when resting against the posterior portion of the split tube, should be of sufficient 
length to force the mandible into the position of normal occlusion when the mouth 
is closed. The ball end of the bar can slide forward in the split tube to permit 
protrusive mandibular movements (Fig. 13). 
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Fig. 14.—A gate clasp and the snap lock to retain it in position. 


When abnormal stresses are placed on the teeth in the mandible (as occurs in 
many patients due to the contraction of scar tissue), it is advisable to have more 
positive retention than ordinary clasping can provide. The lower appliance tends 
to rise out of its intended position, and when this occurs, the teeth will shift and 
the appliance can never be reseated in its original position. To minimize this 
hazard a gate clasp is employed. A gate clasp is similar to two continuous clasps 
positioned below the height of contour of the teeth on their lingual and buccal 
surfaces. This attachment provides equal distribution of stress to all teeth clasped. 
The clasp is held closed by a snap lock (Fig. 14). 

Another type of appliance is employed when both the upper and lower jaws 
are resected. This occurs when the ascending ramus is sacrificed to obtain adequate 
access for the complete removal of a tumor of the upper jaw. The problem is a 
dual one. The upper defect must be closed and normal occlusion of the remaining 





The triangular antero- 


Fig. 15.—Appliances for a patient with defects in both jaws. 
posterior recess in the obturator provides a socket for the triangular extension of the lower 
This provides a pseudotemporomandibular joint which makes possible the occlusion 
B-D, The appliances showing the joint mechanism. 


appliance. 
of the remaining teeth. A, The defects. 
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teeth must be established. Satisfactory appliances can be constructed to give 
good function for both defects. The obturator is constructed first, and a tapering 
triangular recess with the base downward is patterned into the bulb portion of 
the denture. The recess is long anteroposteriorly and narrow buccolingually (Fig. 
15). This recess is to contain a projection of the lower denture, and together the 
recess and the projection will form a pseudotemporomandibular joint. The lower 
appliance is constructed in one piece which terminates in a triangular projection 
at the posterior portion of the resected side. This projection fits loosely into the 
triangular recess of the upper appliance. When the mouth is closed, the teeth are 
guided into centric occlusion, and the loose fit of the male portion of the joint 
allows some lateral and protrusive movements. Upon opening the mouth, the 
bases of the triangles contact posteriorly to maintain normal jaw relationship. 


£. 


Fig. 15 (Continued).—E and F,, The appliances in the mouth. 


Patients with edentulous mouths and resected mandibles offer many problems, 
and since no method is successful for keeping the jaws in normal alignment during 
the healing stage, some of them are doomed from the start. However, many 
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selected patients can be aided completely or partially in the establishment of a 
satisfactory masticatory apparatus. These appliances are practically all dependent 
upon mechanical devices to maintain retention and jaw relationship. These con- 
sist of a spiral spring which is recessed in the grooved buccal flanges and attached 
to the upper and lower dentures on the side of the remaining portion of the 
mandible, together with a ball and socket device on the resected side. The ball 
and socket device is aided by rubber bands to give downward pressure on the lower 
denture for retention, while at the same time it is maintaining the established 
relationship of the two jaws (Figs. 16 and 17). 

















Fig. 16.—Hinges for retaining appliances for edentulous patients. A, The ideal type of 
hinge closed. B, The ideal type of hinge open. A rubber band provides the tension to hold 
the upper denture up and the lower one down. C, Another type of hinge. D, The hinge 
issembly imbedded in a lower denture. 








J. Pros. Den. 
430 ACKERMAN Mas. 1985 





Fig. 17.—Appliances for an edentulous patient with a unilateral mandibular resection 
Note the coilspring retention recessed in the buccal flanges of the upper and lower dentures 
and the hinge and pseudotemporomandibular joint to make occlusal contacts possible. 
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PROSTHESES FOR DEFECTS OF THE FACE 


Facial defects which are unsightly and embarrassing to patients cause them to 
avoid public places. A temporary prosthesis will aid during the healing period 
after surgery; then it can be decided whether plastic surgical repair or a 
prosthesis would be more desirable. Many surgeons prefer the use of a prosthesis, 





Fig. 18.—A patient with a vinyl plastic ear. A, Before; B, After. 





Fig. 19.—A patient with a vinyl plastic nose. A, Before; B, After. 
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since it is removable and facilitates thorough examinations of the operated field. 
Furthermore, should an early recurrence arise, it may be detected quickly, and the 
area is directly accessible for treatment. 

The ideal material that will match the skin perfectly under all conditions 
and still be durable is yet to be found. There are, however, a few materials that 
will give reasonably good results, but all are perishable and must be replaced fre- 
quently. These are the vinyl plastics and latex. Latex is best cured in stone or 
plaster molds, and the vinyl plastics are cured in metal molds. Once these molds 
have been produced, replacement of a facial prosthesis is simple and inexpensive, 
since the molds may be used over and over again. The prostheses are retained 
chiefly by adhesives, the use of eyeglasses, and by extensions into the undercut 


areas of the face. 





A. / B. 


Fig. 20.—A patient with’a vinyl plastic orbital prosthesis. A, Before; B, After. 


A prosthetic ear is probably the most practical restoration, since it can be 
made to be practically unnoticeable, and plastic surgical reconstruction is un- 
satisfactory (Fig. 18). The nose is a very common site where a prosthetic restora- 
tion may be utilized, depending on the degree of the defect. The smaller defects 
can be corrected very nicely by surgery, while the larger ones are better cared 
for by prosthesis (Fig. 19). 

Orbital defects are not usually suitable for plastic reconstruction. A prosthetic 
replacement may be used for many patients (Fig. 20), but since the prosthetic eye 
is not movable, the eye has a fixed stare. Many patients prefer to use a neatly 
patterned patch which is often judged to be a bandage due to injury. 


737 Park AVE. 
New York, N. Y. 








Book Review 


ATLAS OF HUMAN ANATOMY. Frohse, F., Brodel, M., Schlossberg, L., and Geschichter, 
C. F. Explanatory text by Jesse Feiring Williams. Revised Ed. 88 pages. New York, 
1950, Barnes and Noble, Inc., $2.00. 


This is a pocket-sized Atlas of Human Anatomy consisting of miniature reproductions of 
the famous Frohse-Brodel large-size wall charts and of several supplementary illustrations 
prepared by Leon Schlossberg. The charts are supplemented by clear, succinct explanatory 
notes written by Jesse Feiring Williams, with the exception of those of the endocrine glands 
which were written by Charles F. Geschichter. The present revised edition was edited by 
M. F. Ashley Montagu. 





The illustrations, most of which are in color, are well executed and include those of the 
microscopic structure of the endocrine glands. For the most part, the charts are well labelled. 
In some instances, however, important structures are not labelled, a few structures are incor- 
rectly labelled, and occasionally guide lines are misplaced. Notwithstanding these relatively 
minor errors, it is highly recommended as a handy, ready reference volume for physicians, 
dentists, and laymen. It is well indexed, and a large selected bibliography is appended. 


Linden F. Edwards 
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ESSAY CONTEST 
sponsored by 


THE AMERICAN DENTURE SOCIETY 


RIZES WILL BE AWARDED to the two senior dental students who sub- 
mit the best essays on prosthetic dentistry in the third annual essay contest 
sponsored by The American Denture Society. The purpose of the contest is 
to stimulate technical writing by dental students. 
The first prize is Five Hundred Dollars ($500.00) and the second prize is 
Three Hundred Dollars ($300.00). 


RULES 


1. The contest is open to all senior dental students in the dental colleges 
of the United States and Canada. 

2. Only two essays may be submitted from any one dental college. (It is 
recommended that each dental college first conduct its own essay con- 
test to determine the two best essays submitted by members of its senior 
class. ) 

3. All essays submitted in the contest shall be accompanied by a letter 
from the professor of prosthetic dentistry and/or the Dean of the den- 
tal college from which they originate. This provision is to assure the 
authenticity of all essays entered in the contest. 

4. Essays must be postmarked on or before July 15, 1955 in order to re- 
ceive consideration.* 

5. Essays are to be on some phase of prosthetic dentistry and limited to a 
maximum of 2,500 words. 

6. Essays must be worthy of publication in the Journal of Prosthetic Den- 
tistry to qualify for a prize. 

7. Essays must be typewritten, double spaced, on a good grade of white 
bond paper 84 by 11 inches. No carbon copies or essays on onion skin 
paper will be considered. Paragraphs must be indicated clearly by in- 
dentations and generous margins must be allowed on each page. 

8. Illustrations must conform to the standards of the Journal of Prosthetic 
Dentistry if they are used. Only good glossy black and white photo- 
graphic prints or drawings in India ink may be used. Each illustration 
should be mounted on a separate sheet of paper with the Figure number 
and the legend typed on the paper beneath the illustration. 

9. References must conform to the style used in the Journal of Prosthetic 
Dentistry. 

*Beginning with the 1955-1956 contest the closing date will be March 1, 1956. It is 


recommended that students start preparing their essays by the middle of their junior year 
and complete them by the middle of their senior year. 
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Essays are to become the property of The American Denture Society 
and none will be returned. 

The judges of the contest are members of a special committee of The 
American Denture Society. The decision of the judges is final. 

Essays are to be clearly marked “Contest Essay” and sent, along with 
a letter from the professor of prosthetic dentistry or the Dean of the 
dental college indicating that this essay is an official entry from that 
that dental college, to: 


Dr. Carl O. Boucher 

Editor, Journal of Prosthetic Dentistry 
College of Dentistry, Ohio State University 
Columbus 10, Ohio. 


For further information write to: Dr. Arthur L. Roberts, Secretary, Ameri- 
can Denture Society, Aurora Main Building, 4 Main Street, Aurora, Illinois. 








The Reader’s Round Table 








San Mateo, CAtir. 
Eprror, THE JoURNAL OF ProstHETIC DENTISTRY: 


This letter is not written in terms of criticism of your Journal, but rather to help you 
set a policy that would make criticism impossible. 

In the article, “An Appliance for Regaining and Maintaining First Molar Spaces,” by 
P. W. Herrick (J. Pros. Den. 5:66-71, 1955), one notes that there is no bibliography or 
mention of other authors, which would lead one to believe that the work was original. 


Dr. Klaffenback, the professor emeritus at the University of Iowa, and probably a col- 
league of Dr. Herrick at Iowa, alludes to a split acrylic bar type of space maintainer in 
the December, 1952, issue of the Journal of the American Dental Association. The article 
in the JouRNAL oF ProstHETIC DENTISTRY is not original work except, possibly, for the 


details of fabrication. 


I know how difficult it is to get articles from speakers at meetings. To make sure that 
your excellent journal is not criticized, it would seem that a policy of requiring all authors 
to submit a bibliography with their article would go a long way to erase any possibility of 
misunderstanding. 


I want to thank you and your editors for the many hours of pleasure that your journal 
has given me in the past and with best wishes for your continued success, I am, 


Sincerely yours, 


Emmett M. Stanton, D.D.S. 


Satt LAKE City, UTAH 
Epitor, THE JOURNAL OF PROSTHETIC DENTISTRY: 


This letter is for the purpose of clearing up a_misunderstanding which is apparent in 
the article “Selecting the Anterior Tooth Mold” by H. A. Young (J. Pros. DEN. 4:748-760, 
1954). 


On page 756, H. A. Young says of my suggested way of selecting the breadths of an- 
terior teeth: “This technique has apparently received little or no general use.” Perhaps Dr. 
Young’s circle of acquaintances is different from mine. However, the extent of acceptance 
is of little importance. 


The point of importance is that there is no known exact relationship between the breadth 
of any single anterior tooth and any anatomic measurement investigated. This contention 
is made clear in my articles cited by Dr. Young as well as in the text, “Principles and Techniques 
for Complete Denture Construction.” It is clear, therefore, that Dr. Young’s interpretation 
of “this was based on the fact that the width of the upper central incisor could be determined 
by dividing, etc.,” is not my interpretation. 

Actually, the rule which is based on extensive anthropological measurements is that 
the bizygomatic breadth divided by 3.3 will give the appropriate breadth of the combined 


upper six anterior teeth. 
Very truly yours, 


Victor H. Sears 








News and Notes 


ANNOUNCEMENTS 


The American Association for Cleft Palate Rehabilitation will meet at the 
Statler Hotel in Boston, Mass., May 13 and 14, 1955. For further information 
write to Dr. Alex Fox, 1653 Main St., Springfield, Mass. 





The 43rd Annual meeting of the Federation Dentaire Internationale will be 
held in Copenhagen, Denmark, Aug. 14-20, 1955. For full information and reser- 
vations write to W. Riis Klausen, 1, Alhambravej, Copenhagen V. 


The next Annual Meeting of the American Academy of Crown and Bridge 
Prosthodontics will be held at the Conrad-Hilton Hotel, Chicago, IIl., Feb. 4-5, 
1956. 

Tufts College Dental School announces a course in prosthodontics. DPG. 703— 
Full Denture Prosthesis, Irving R. Hardy, May 23 to June 3, 1955. 

For further information write to the Director, Graduate and Postgraduate 
Courses, Tufts College Dental School, 136 Harrison Ave., Boston, Mass. 

The Division of Graduate and Postgraduate Studies of Tufts College Dental 
School will conduct the Sixth Annual Berkshire Conference in Periodontology 
and Oral Pathology at Eastover in Lennox, Mass., June 19-23, 1955. The Con- 
ference will consist of four days of lectures, seminars, and panel discussions regard- 
ing clinical problems by outstanding teachers and clinicians in dentistry, medicine, 
and their related fields. A special feature of the Conference will be a clinicopatho- 
logical seminar with microscopes provided for all participants. 

The curriculum is arranged sé that mornings and evenings are devoted to 
professional activities, with afternoons open for recreation. This is a conference 
for general practitioners as well as those interested in a specialized practice. 

Included in the faculty are: C. D. Marshall-Day, D.M.D., Reidar F. Sogn- 
naes, D.M.D., Harry Sicher, M.D., Joseph Bernier, D.D.S., Paul Boyle, D.M.D., 
Irving Glickman, D.M.D., Benjamin E. Etsten, M.D., Edward H. Kass, M.D., 
George Stewart, D.D.S., Stanley Tylman, D.D.S., and Oliver C. Applegate, D.D.S. 

For further information and application write to: Sixth Annual Berkshire 
Conference, Tufts College Dental School, 136 Harrison Ave., Boston, Mass. 





The Ohio State University College of Dentistry announces that it is receiv- 
ing applications of students for the Curriculum of Dental Laboratory Technology. 
This course of study of the laboratory phases of prosthodontics extends over two 
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academic years and leads to a Certificate of Graduate Dental Laboratory Technolo- 
gist. For further information write to the Director of Dental Laboratory Tech- 
nology, Ohio State University College of Dentistry, Columbus 10, Ohio. 





Temple University announces a two-weeks course in Orthodontics, open to 
practicing Orthodontists only. The course is to begin Jan. 22, 1956, under the 
direction of Dr. Robert H. W. Strang. For further information write to Dr. Louis 
Herman, Director of Postgraduate Studies, Temple University, School of Dentistry, 
3223 N. Broad St., Philadelphia 40, Pa. 





The University of Alabama School of Dentistry announces a three-day re- 
fresher course in “Diagnosis and Treatment of Deformities of Occlusion,” June 3, 
4, and 5, 1955, by Dr. Louis Alexander Cohn. For further information, write to 
Associate Dean Joseph P. Lazansky, Director of Postgraduate Education, Uni- 
versity of Alabama School of Dentistry, 1919 Seventh Avenue South, Birmingham 
3, Alabama. 





The annual meeting of the Southeastern Academy of Prosthodontics will be 
held at the Hollywood Hotel in Southern Pines, North Carolina, May 14 and 15, 
1955. For further information, write to Dr. Ralph W. Durham, 1001 Bankers 
Insurance Bldg., Macon, Georgia. 





